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ABSTRACT 
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odncation equation and to estimate the effects cfithanges in public 
school expenditures on private school enrollment* In the final 
section, the estimated equation is used in combination vith the 
standard tools of welfare economics to simulate the effects of 
variants of three reform plans: full state funding of public schools, 
pover-equa).izing, and the modified percentage-equalization state aid 
plan that is currently the law in Massachusetts* The principal 
finding of the study is that popular variants of the two reform plans, 
are likely to reduce the economic welfare of most all communities in 
the state* ^Evidence also suggests that private school enrollment is 
apt likely to be significantly altered by changes in public school . 
expenditure* (Author/HLP) 
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Abstract 



The purpose of this project was to estimate the net 
welfare gains and losses to " individual coinmunit^s that 
imy occur if cuirrdntly .prevalent methods of state aid to 
local public schools arc replaced by adopting popular 
vc'r;;.itn..'; of oqunlizing school finance reform plans. Two 
spGciCic reform plans are reviewed — full state financing 
and pure percentage-equalizing (or power equalizing) . 
The latter plan seeks to eliminate the correlation between 
.public school expenditure and school district.,wealth by 
making the not local contribution per dollar of totial pub- 
lic school revenue proportional to taxable wealth per pupil. 

The principal finding of the study is that popular 
-variants of the two reform' plans are likely to reduce the 
economic welfare of almost all communities in Massachusetts! 
In general, residents of low-income ai{d urban school, dis- 
tricts fare better under a simple. foundation plan than* ' 
under full state funding or power-equalizing. 

The methodology used to measure the net welfare gains 
•of the reform plans required estimation of a. demand curve 
for public education, and evidence on the effect of .changes 
in, public school financing on private school enrollment. 
The econometric results indicate that differences in per- 
student .public school expenditure across communities 
are well explained by differences in community income and^in 
the price of education, where price is defined" as* the . ad- ' 
ditional dollar o/ per-studont expenditure in the public 
schools. Econometric evidence aT^b '-suggests that private 
school enrollment is no^ likely to be significantly altered 
by changes in public scfiobl expenditure. 




The . -OBal^^^^^,,^:^^^^^'^^^^ ^^^^^^ 
finance ^ro.^mf^^i^ ^p<^<,6 automatic formula ' 
Plans for scho6ig£f^-de:£e!f 05/ appea to reduce welfare,-- 
other plans tc^ iWealae "educational expenditure in low- 



income coiamuiTiiiicq may have merit. 
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• I. . INTRODUCTION 

cnrrciii: iiu'Lh^dn of f-incincincj Glcmentory and secondary 
aducafion have b^on increasingly csriticized in recent years.. 
Cor their we.ll-documented failure to produce, equality in 
resource inputs to .education be'tween different income 
classes of the population.' In a series of important deci- 
sions, ^ coKirts in California, Texas, New Jersey, and 
Minnesota have ruled that current public financing practices 
of education in those states are unconstitutional.^ 
Although the U.S. Supreme Court, in a 5-4 decision, has 
iroverruled the Texas 'decision. Justice Powell, in his 
majority opinion, specifically declined to endorse current 
state practices... Since, "in his view, the Texas system does 
not violate th.e U.S. Constitution, Powell .suggests that 
remedies bo left to the state legislatures rather than the 
Court." .The consequence is that at present states are not 
required to reform educational finance plans to eliminate 

— J< ; 

'For example,'tsee Guthrie et al. (1971), Thomas (1968) 
Coons, Clune and Sugarman (1970), Coons and -Sugarman (1971). 

^Gp.vvano y. Vvic^t (1971), nodi-igm;: v. San Antonio (1971), 
Van i"'::ai'Lr. i). JuUJu^l.I (1971)', Uobinaon v. Uahill (1972). • 

'in the Texas and Minriesota cases i the school finance 
systems were held to Violate^the equal protection provision 
of tlio Fourteenth Amendment to the U.S. Constitution. The 
California. and New Jersey ruling were based on the consti- * 
tutions of those states. 



See Unitc.t :U,Uo:s Lcao Wcdk (1973) 



tho correlation between school district ' expenditures and 
school district wealth, but are free, through iie normal\ 
political processes, to adopt such reforms if they wish J - 

The purpp^c of this paper is to examine €\\e gains and 
lo::f:f>?; lo (li rr^#nk q roups in the population froirt^ several ' — ^ 
of l!ho inoro popular* reform plans, . Criteria for 'fXtiancing 
puhl/jc fducoLion ore discussbd and a method is proposed to 
analyze suggested reform:plans • Data from the state of , 
Massachusetts arf thefi used to estimate a demand for educa- 
tion equatioci and to estimate the effects of ''changes in 
public school expenditures on private school enrollment. 
In the final section, the estimated equation is used in. 
combination with the standa^r^-^ijooj-s^afw economics to / 

simulate the effects of /Variants of thre)[i reform plans: 
full state funding of p(iblic schools / P9i;er-^equalizing , . 
and the modified percentage-equalization state aid plan 
whicrTi is currently the law in Massachusetts, 

. II. CRITERIA FOR FIMAyCING - 
ELEMENTARY AND SECONDARY EDUCATION 

It is technically fea.sible to supply elementary and 
secondary schooling in private firms which sell their services 
to tdiose families willing to pay the price. Public financing'* 
of ed4acation is generally defended by economists by reference 
to. alleged externaf^'^economies of education. It is widely 
believed that a minimum amount of schooling is necessary for 
survival in modern society. Further/ it is claimed that 
minimum schooling 13 n^eccssary to provide" the common values 
and commuucat;ions skills necessary to make a democratic system 

^Sinco tho California and New Jersey decisions- are based on 
state constitutions., legislatures ' there will be required even- 
tually to replace the current educational finance system. 



functioa of fcctivcly . If families do not -provide thefr 
children with miniitwrn schooUng, social harm v;ill .result. 
Since it is not feasible to force individual families to 
purchase education' for their children, compulsory schooling 
li»v;r. combined v/ith public financing of schooling is the 

As Friedmai; (1962) and othershav^^ public 
•production of educational servic'es - is ' not a n^te<;;ssary com- 
panion to public financing of 'minimum schooling • \Jt is 
possible to give families, vouchers sufficient to purchase ' 
the required schooling and to- allo\>? tijiem to choose any 
state-approved institution, public or private!^ Under 
present arrangements, parents ar<^ allowed to choose private, 
schooling for 'their children, at the cost of sacri-4:icihg 
the entire amount of the .subsidy available in ^public sciools. 
The result is .that private school attendance is n^gstly com- 
posed of children Oi. families wishing to purchase^religious 
education not .available in the public schools,^ with the 
non-denominational private schools'" largely limited to children 
of the upper class. 

The provision of schooling in public institutions is 
frequently justified on income-distribtition grounds. Equality 
of "opportunity is an of ten problaimed social goal. The 
quality of schooling, by th'is argument'T should iiot^pend on 

^\'on cogent statements of the external economics argument, ' 
sec Musqrave (1959) and Friedman (1962). Weisbrod-%(1962^ pro- 
vide*s quantitative estimates of some of the external benefits 
of elementary schooling. 

^For'a fuJl cUscus.sion of oducationaX vou-jhor proposals, 
see Center for the Study of Public Policy (1970) . 

Mn ilaf;sachusott:?r, 210,967 children attend private elomon-t 
tary and secondary schools. Of these, 174-y^7'3 attend parochial 
schools . 



.family income. Public schooling, by Providing equal resources 
to all children, promotes social molality and reduces income 
inequality in succeeding generatior/s . 

In practice, public schooliiVg^ails to provide* equal, » 
roKcurcos, since families in most metropolitan areas are 
f..»cc.-(l with a. choice of school^districts Families v?ith the 
Cinancial ability and dcsii^o. to purchase expensive schooling 
for their children can locate in a community with better 
public schools, which they pay for either through higher tax- 

urates or higher housing prices. Excl^^.sive suburban school 
districts dan bo viewed as'quasi-private schoois, which admit 
those families willing to pay the entry price of purchasing 
(or renting) a . home in" the district. If public schooling is 
to serve its resource equalization function', then the financial 
ba-se. of school finance must'.be broadened to include" at least 
tho metropolitan area.; if not the state or federal .go ve^w^t. 
Since States have the primary responsibility for financing * 
education, refori^ have looked to state governments to 
develop fiscal pl^s to asslire that the inc6me-dist'ribution 
effects of public schools are not reversed by mobility among" 

-local- fiscal uni^^* 

In short, the arguments that a government institution, 
should have a role in financing education to supplement the 
role of the family, are analogous to the arguments that higher 

units of government (state, federal) should supp-lement the 

role of local government. Two separate justifications for 
state finance are external economies and the -need for equity 
or income redistributiont* Let us consider each of these 

arguments in turn. 

4 



'coon:;, Cluno and Sugarman' (1970) have argued tliat the 

schooling should not depend on the level of wealt! 

a 



• - li.. ^' — ^* <~i'^ ^^v^^ wtruxth 

ther than the weaTth of the state a whole. 



On the strict grounds of economic efficiency, it is 
ux.yu«jd~L'hcrt local communities lacking, sufficient wealth may 
.spend too. little on public- education . If a local community 
fails to prepare its children for a 'proper citizenship role, 
then out-mlgrntion will^damage other communities as well. 
Th.. |iM,vi::ior. or .i iiiiliiinuiu level oR oducatioh to all, with the 
minimum defined by^^ntemporary^ social standards, then becomes 
the responsibility^ all -taxpayers' in the state. This is" 
the principle behind foundation programs of state aid to 
localities.' Those communities wishing to spend more than 
the foundation amount by self-taxation 'are free to do so. 
Special compensatory aid to communities with disadvantaged ' 
and/or handicapped children is justified on the efficiency 
criterir if extra expenditures ar^eede'd and are effective 
in bj^inging those children up to m\nimum standards of achieve- 
ment. Strict economic efficiency criteria do not require 
equalization o'f expenditures. ' 

The equity 'arguments are m6re complicated and'"]^ess__ 
amenable to a consensus among writer?. Conclusions depend 
on subjective views on some dif-ficult issues. Are income" • 
differences among families morally justified as returns to « 
more productivity and work effort, or' are they the results 
of social rigidities or chance? Do all^^children have a right 
to equal educational "expenditures , or do families who have 
worked harder and earned mdre have a right tp purchase better 
than average education for their qhildren?^ if equal education 

» ^ 

'Foundation plans were . originally proposed by Cubberly (1905) 
and niodxfxod by Strayer and llaig (1923). See Benson ■ (1968) 
for details on foundation plans. 

Friedman (1972) criticizes equalization proposals for 
donymcj families the right to purchase better education for 
their children.. 



is tlic'goiil, should it l?o dcf fried as oqqal outputs por 
cluld, which' implies much" luoro^ investmontfasJUi tlio schooling 
of 'children of the relatively poor, -ol- as equal expendi- 
turos per child? should coraponsatory education be the 
means to promote better opportunity to the children of 
Ml.' ()f)or, or ,ir.. di.roct i ncomo "trans fcrs to poor families m. 
lc«!;_(:ostJy and more effective in deh-ieving' the same cjoalsP^* * 
No doubt writers- will continue to debatfe'these^ questions . 

Recommended. policy proposals-mbst be based on some • 
weighing of efficiency and distribution -criterlaT as well 
as on a choice of what financial tirrangements are jjquit-., N 
•oblo. It, is often a practice in economic research- to ' 
recommend a p6lic^y-if the benefits to "whc^msoever cop,cerne^" 
exceed the costs, on the assumption that co^less income 
transfers can be made to ccuntdr any undesirable distribu-. / 
tive effect. This principlb of ^'potential Pareto iiifprove--^'.. ^ 
mont" forms the basis in welfare economics for applied ^ 
benefit-cost analysis.' Since the. purpose" of suggested 
refprm programs is to improve tjie distribution .of ^j^acome , 
at. the cost of somfc inefficiency, ignoring distributvijan ' * 
effects would automatically rule out all such plans. The 



Guthrie ot -ai. (1971)' and Center for Public Policy- (1970) 
argue that educational finance plans should prJmote equality 
of outputs by providing more inputs to the disadvantaged.* 

^Coleman ot Vjl^. (1966) shovs that home background, not 
school resources, is the main" determinant of school per- 
formance. The Col6man findings are confirmed in Hosteller 
and Moynihan (1972). In'light 0/ evidence from tlje Coleman 
Report, Jencks (1972) claim's direct i/icome transfers are 
superior "to compensatory education" as a" mean? for equali- 
zing the incQme distribution. . ^ ^ 

^Sce Mishan (1971) and Harberger (1971). . '' " *• 



\ ' 
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autltoA believes that distribution effects are imiportant and ' 
should be weighed against erficiency losses. A -finance ^plan 
which improves the benefit^of tlie poor less in dollar terms ' 
than ib. reduces the benefits or the -rich should not necesr 
sarily be ruled out on the grounds that direct income trans- 
r^^"-' .'Juporior. The direct income transfero may never • 
.^cur. Rathoir, it is relevant to know how each refdrm plan, 

compared to the alternative of a simple foundation plan,:*. 
^affects the welfare of all groups in the society. The r^'ader 
himself may then judge whether the gains to low .ir>c9me gfoups, 
. if .there are such gains, a^re of sufficient magnitude to 
warrant imposing the measured costs on high income groups. 
What are the potential gains and losses to low-income 
• groups from the suggested- reform plans? All of the reform 
plans to be considered intend that the children of low-incojue 
0 families receive more school resources than- they do under 
present arrangements.' If low-income parents had "to purchase 
the re^ourcGs at their supply cost, the additional expendi- 
tures would not occur. "However, state-wide financing through 
•ability-to-pay taxes of schooling, and any other publicly 
finaiwed service, makes the price per unit .relatively higher 
for wealthier families." Low income families then "gain if 
the subjective value to them of the additional" resources 
ytheir children receive exceed the costs borne in higher state 
ta^es. 

this paper a benefit-cost analysis from the viewpoint 
of evQr^. single income "group and town of proposed changes in 
school finance is presented. It is assumed that the alterna- , 
tive to each plan's tudicd is a simple foundation plan, and 



Whether intentions ih fact correspond to the likely result 
IS examned in Section V.D. . . 



11 



that tho adoption of a new educational finance. plan will 
_ not alter other tax-ttansfer programs designed to redis- 
tribute income. To provide t:ho*raw data for the study, 
we estimate in Par.t III a demand for educational expcndi- 
Lurc-s ocjuntion, usincj.cross-section data from 143 towns 
.ui'J <:iLio:; in Massachusetts in 1969 and 1970 to bbtain -^'V 
Lnc'c^ond pr.ice elas'ticities of 'ed-acational. demand, in ' 
Part^, we examine the effQct of private' school enrol Imcnf.' 
on ^public expenditures. Using the' estimated demand curve 
as a- measure of the marginal value to consumers of additional 
expenditures on education, and assuming that state taxes 
are proportional to income, » the incidence of each proposed 
plan for all towns and income groups is then estimated in Part V, 

It is shown in detail in the following chapters' 
that some of the more popXalar reform plans will, result in " - 
^ a subjective loss of benefit to almost all towns including 
all of" the poorer ^owns and centra^>^cities , and will pro- 
vide only small gains, to lower -middle income groups, and 
losses to all others, when the population is divided into 
income classes. Some individuals will experience a gain in 
welfare, especially those wi.th large families, ,and losses 
to w-ealthy families- and towns will generally be. greater than 
.losses to the poor. The meLhodo.logy developed in'this study 
is in theory applicable to analysis of ^ any other proposed 
plan. for reform of school finance. 



III. DEMAND FOR EDUCATION IN MASSACHUSETTS 

Numerous cross-section studies have examined differences 
m educational and other public expenditures across states as 



Massatniusetts has state sales and income taxes. If the 
tax structure is regressive, the assumption of prdportionality 
makes reform plans involving higher state spending seem more 
advantageous to the po&r than they are in reality. 
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functions of economic and' demographic variables?^ ThTs ' — 
st.udy uses data across towns and ci ties~wit"hiir a state to 
estimate the. price elasticity of demand for education. 

~The--s^amp-le~ife similar to one used in a recent study by 

■POldstoin (1973-) , although the results are slightly 
'U I ffM'...n(:. IVuS-iinotnr.s fTrom ..Paldstoi^Os regressions, ajid 
oUkjc plausible parameters, are used along with the 
-rcs^%fe-5-e&4i-m.i-tea-heaoM_±a. test_t he effects of parameter 
variation on the benefit^cost analysis presented below" 

in Section V, It is hoped tha t fchP t^^i-i mAf-^c fr^^ Massa- 

chnasGtts are^ not unrepresentative, since Massachusetts 

x-.-^^^^^' "rbaniied state with a ma jor__f raction of its 
population in metropolitc.n. areas. ^ - ' ; ' 

Expenditure per pup.ll is used as the measure of educa- 
tional- input purchased. Spending is an imp.erfect measure- 
if P^^ices^^of_Jjiput^ communities .and if there 

arc economies., or diseconomies of scale, so that' the saide • 
effective input cpsts more in communities that are too 
small" or tod large . "^ The latter problem was partial ly-alle'-... _ . 
\>iated by choosing only towns and cities with population . . " - 

over 10,000^ in the sample, and by including in moat-of tJae 

r ecj re s s i on s ' ■ on l y tho s e co nununi t ies with s epara te school.. 

input cost differences, variables 
be-lievod to be correlated* with higher cost of selected incuts 
were entered into nrel,iminary regression equations as inde- 
pendeot variables. Among the "cost'* variables tested were 

^For examples, see Tdlley and Olson (1971) and McMahon (19 70) 

^Barlow .tl970) estim^^tes a price .elasticity of demand .of 
^.34, using data on, 52 sbhool districts in Michigc^i. He defines 
price as the percentage of taxable property classified as non- , 
industrial." For roason.'=; explninod boTw7 Barlow ' s method may. 
underestimate the absolute value of thcT price-elasticity . 



size, population density, percent of families below the. 
■poverty riner~aTrd-pBrcent-H>f-f-amiJXes_j3oi^^ 

-o^ thG-above vaf iabl^s TTave any significant of feet- on -- ~ 
expenditure, holding constant., the relevant demand variables, 
itidlcating that either, input cost differences are insignifi- 
cantly related to all measuroable factors, or that the price 
elasticity of demand for educational inputs is minus one. 

^Other evidence, presented below, appears .to refute che latter 

2po^^b£ij^y^_j^rther, attempts to regress specif iq inputs 

_gn_communij-^_QhiiLic±£ris.tics_g:^^ 
results than regressions with expenditure per pupil as the 
dependent variable. 

If expenditure per student is the input,, then the price- 
of an input can be defined as the additional cost,;per capita 
required to raise, one more dollar of e.xpenditure, per student 
Price differences among communities arise from tl.ree - 
"sources":"" - .. ~/ : " „^ ^ . - . 

■ ; - fl) In some.' states (including l^assachusetts) , the state 
government gives matching aid, with the matching rate tied ^ 
'to wea-lth-per -^udent-of— the-community. The higher the 
matching rate, the lower the pricp to the community of 
-S^2firLding_ .^n_add.ltl on al_do 11 ar an^i-fes_s-feud en ts-r -- 



2) ^/ocal property taxes finance most of the local share 
of education In the Unite'd States". The price to a community 
is lower, the greater the share of property owned- by non- 
reside.nts (commercial and seasonal homes) . To the extent 

, |Som(5 of these variables may also'be interpreted as demand 
variables. In any case, whatever their interpreta Lions, theii 
effects on expendiLure were Coun^ to be statistically insxgni-- 
ficant when added to equaTions including median family income 
and wealth por, student, as other variables. 



thgt taxes on industry are passed on to consumers, those' 
taxes are borne by consumers in all localities rather than 
residents of the specific locality imposing the tax. Uow- 
"Svor-tiaStos on -comiiibrciaL/enterp^ises owned by outsiders are 
shirtod to 'some extent to local residents if"" the~ supply .of - 
ciipi. t.il La a community is elastic. 

3) The ratio of students to population varies across 
communities. As tte student to population ratio rises, the 
price per capita of providing a higher quality of public 
education, measured in dollars per student, rises, in Massa- 



higher student to population rati'o than the central cities. 
In effect, th6 unique' yioc^'tional advantages of .central 
cities to young single people and to the aged, all of whom 
_o_ccup.y taxpaying priopefty, reduces the dost to families of 
otE increasing the quality of public education. 

If perfect immobility among communities is -assumed and 
if 'it is further assumed that the local political, process 
reaches a (36cision on resource allocation representing the 
mean preferences of; residents ,' then a community demand fun^tio*' 
.can _be .written, which is .analogous to the standard demand * - ' 
futTic tlon £or indAyiduaj^ qrwvt;iim 11^ 



• v: = e(y, w, p) d) 

whef-e E is expendii:ure per -studej3jb,_X_iL. median family 
income, W is locally owned wealth per capita, and P is The 
"price" of a dollar of expenditure. In turn, price can be 
written as: ' 



P = a(l-M)R'^B^ ■ . (2) 
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t-'ltere M is the matching rate of state, aid, R is the 
percent of taxable property owned by residents, B is the 
ratio of p.ublic scho&l,^ students to population, and a, 1^, 
and c are constants. If there is perfect inunobili>y o^t 
Jndlviduhls nnd if the supply of , capital to_ every cot Aunity 
-i-n^trjbci-M-y Xnelas_ti£:_vLi_Ui_^ rate changes, then 

b ir. cjqual to one, and price varies .in proportion to^pro-^" 
portional changes in the percentage of property owned- by 
residents. If the supply of -non-resident capital is per- 
fectly elastic, then non-residents cannot be taxed; i.e. 
B-is-eq«^l-to- z^ro-; and' irh^- R- texm-is^ elin(i-natQd from 
-gq^iatI^D_J21^ Thu s b ' Is e?cpec t ed to be between zero* and 



one.. The closer' b,"J.s- to one the greateFl^~tlTe~*[expIprt- . — ~ 
ability" of non-re-sident owned property. Similarly, c 
should also bfi^between zero and one. '"The value of c will 
be exactly eq.ual to one if non-users of educational services 
occupy the same value of housing -property (per capita) as 
users, and if the ratio, of families with students to non-users 
in the population is unaffected by tax rates* and expenditure 
On public schools. In. general, we might expect increased 
sthdol tax-es and expenditure, all other things equal, to 
-f ^il^w.^^^- ratio _QX studen-ts^ to population,' in the same manner 
that it would raise the" ratTo^^f ~r^sxden^tlal-to-eo"n^^ 
property Nf'alues. - . ' 

If we assume a constant elasticity demand function, and . 
insert equation _(2J into equation (1), we obtain: 



-B-=-a-y-^W^(-L=tl)iE^f5 , (3) 



■where d is the income-Jilas±icity_i3f_edu^ational demand., 



e is the own wealth elasticity of educational demand and f - ; 

is the pricfe elasticity of demand (f < 0). Note that direct '^'*^v 



estimation of (3) by ordinary least squares yields estimates 
of all the-' parameters, under the assumption 'of the same 
response to any proportional change in price. 
- - - The^as-auiimtJ Lon of p erfect ijnmnM i i hy between communi- 
ties is highly unrealistic. If mobility betweeft cd^unurTt^^^2s- 
««xi:il:•.; «>.;i:iiuJ(.(.-.s of equation (3)" cfro Tslased. I'ho direction " 
~vmcJ-probable inagnituJo of this bias in the sample used here 
■~are--iax5cussed-be-l-ow-.~_._____l___ • ' , ■ .~ ' 

Tiebout (1956) has outlined a model- o/'-moblirtT^tweerr^ 
communities in which individuals shop around among communi- . 

■ ties foi: the optimal combination of public se rvic<:>s .fLUrL ti^ y.»J= 

suited ,to their tastes and. income. If mobility in the 
Tiebout sense exists, we should expect that any special 
advanuages .or H~l^CTmTrorri±ry-r--s-aeh-c^^ v^ith 
respect to jobs or a lower. price' of purchasing public, ser- . 
vices, v/ould' be' capitalized, in the value of houses. There- 
fore, -therne^;— fiscal— advantagG-would--be-the-sama'Jji__al^ 

communities, and" individuals would choose betv/een communities 
on the basis" of -differences in personal tastes. Recent 
empirical work ^showis 'that most of .the advantage of higher' 
educational expenditures and lower tax rates is indeed-, 
capitalized in differences in house prices.' If perfect 

-cap-i±cili-ZcitiotT-exists-r-eax*h -rndividua'lv contt2mpla-t-ing--a 

cho-iee of-communiJLy.,_J.aces tJie_sa^ of education, ' 

where the pirice of . ejlucatioii is the increment .in t axes- and /or ~ 
other annual housing costs, he .must pay to live in, a co^imunity" 
with higher quality , public education . . 

• ■ A model wi€h inter^commu^^ is depicted in . 

oFicjuro 1 . . , 

^^^^^I^^als^"5y-fDr^ 

liousijK, costs. . Figure 1 shows shifts in equilibrium' for a sing 



'See, for. example , Gates (1^69) 
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community. The line A^B^ depicts the short-run trade off 
botwoon educational resources p6r student and housing costs 
With housing values constant, an increase in property taxes 
raises the funds for increased per-student expenditures.. 
nolo th.-u: tho lina intersects the budget lino to the right 
- --oLLlie. oid_gin,-.-.-£anco-housinc,__:cos,ts^^^^^^ be positive.. even if_ 
MO funds are allocated to" public education. Note afso th¥t 
the horizontal axis measures housing cosjs for a standard 
house. and, represent community indifference 

In put Pe r Stu dent 




Mousing Cost Per 
Quality Unit 



curv?^-— 7v-l-eng~eacJi_cjJXve.^_Jjjc^ in housing cost are 

compensated by increases in input per TtuderTtTTHG-rtope^ 



of the curve increa?e as input per student rises, indicating 
successively greater incremental inputs are required to com- 
C5«.;.^ ^^''^^"^^^ additional housing costs. The marginal price 

-S-^ of oduc-itionnl inputs is simply the reciprocal of the slope 
of the budcjot lino, i.e. tlio change in, housing costs divided 

: -._j£>L_^9,£];}f»ye_J^^^ per stud^jut. ' - 

.-^^ _ _ suppose a ^Se^fact^ory^Tioves-^^^^^^ 

thp value of non-resident, owned property. -Tfc r'esuitin^~f all 
in the price of education is depicted by a- shift in the budget 
_aJjie=4iQlAQB_^p_^^ along, i-ijdif f erence 

curve I^. Educati^^iiri^^J^^iHt^ 

cost'. jDer,.quality unit (to the . locality) may rise or fall, 
ddpcriding on the price-elasticity .of demand for education. 

— —Suppose a neighbori ng town. Town II, exists which is similar 

-in all ways except for the fact that the new industry >ias ' 
. • located in 'Town I. "The industry shift has made.<.Towri I a more 
aerirable place to live. ' People will attempt to "move from 
Town/^ir to Town I, driving up the value of housing-in Town' I; 
, . Einal equilibrium will be at point E^^ where citizens of 
- -Town^I are on their initial indifference curve.'^ 

roiatf\^e prd.£e of educarion-^jjg-.^till lower in Town I, - 
■■--■-but 'residenco-in '^own-I no" i-ongerj;is a^et advantag-e rf -an— - 
individuals in th^ towns haVe the sam'g 'tastes , .of if mobility 
between them does not signif icantly_ alter the community 
^ utility curves, then the movement from I to II traces out 
points of a compensated demand curve- for educational 



Qj{ponditure 



1 



\o i^.-irqxnnl price is a hodonic price; tho price per unit 
of^ increased quality. A full discussion of the .determination 
of hedonic prices is given by Rosen (19^73) . 

^I am- grateful to Mar tin Felds tein for bringing this 

problem to my attention. *" " ^ 
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The problem of bias in estimation of the price-olasticity 
--Qi--apjnand_4o^_education arises if residents have taste differ- 
ences which are siqnifi^^;^^U^~ES^^eTa^d-rfM 
nmomj towns.' Fi:gure 2 depicts a likely long-run equilibrium 
witli taste dif f ereoces '^among individuals. 

' .? * - 



input Per 'Student 



7 

O 


2 / ^ 


r 
















/iiy 




— ^ i^ig-uce - 



^0 



Housing, post Per. 
^Quality Unit ^ - 



1 

pa 



ra?lo!T f u^^'k ^'"''^ ^"^^"^^ ^2'^2' necessarily 

rallel Lo AqB^ because the bidding up^oS housing, prices 



_andJLUia-chaiigc^in the-composition-of-^the--popu-l-ation^Hrors 

the percent of taxable property locally owned and the student- 
population ratio. * ■ ' ■ 



I 



Input Per Student 





Housing Cost Per 
— Qital-irty—Utrirt- 



.. To some extent the shifts in indifference curves can be 
controlled- by including measurable variables about the charac- 
teristics of town populations which reflect willingness to ' 
spend on education. *"^More formally, if we' write: 



E = f.(Y, W, P, T, u)^ 



(4) 



* ^ where T is a^ vects^ of 'taste variables" and u is the 
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residual, the- bias results from correlation between unmeasured 
.taste variables included in the rosi'dual .and price. Th6 

correlation between u and p will be smaller the greater the ■ 

long-run community stability, and the more igiportant factors 
-such ns proximity to jobs, ethnic, characteri sties., and prox- 

ii'iiLy Lo rccr<.MLloiuii areas firo in locational dacisions rela- 

trade-off.' While the 
=°^^^lati^^rbit^;i^H~^T^^ . 

'unmeasurable, indirect evidence presented below (see Table 6) 
indicates reason to believe that shifts in indifference curves 
among towns are not- closely correlated to price. ________ 

Massachsuetts is a good state to use for estimating local 
demand for education because it, provides a' large, . diverse 
sample of cpmmunities, with school district data supplied by 
the state and' town and city data frWthe U.S. census geogra- 
phically coterminous. Further, Massachusetts has a" complicated 
state aid formula which 'provides matching aid to local dis- - 

1, . , , - — y 

tricts, with the matching, rates "tiot perfect.^ y correlated with 
rr§-t-r'iTrt--c)^«-r-a€4:eristXc_Sx_Jl^^ under Chapter 70 of 

H.he Massachsuetts laws is given accordLi^~T5nihenDasiir-fDrmu-l-a-:- 



where R is reimbursable expenditures in Town i, A. i 



is 

a- 



State aid, under Chapter;, 70, is equalized property valuation- 



If towns were rebuilt eve-ry year, and'^whole communities 
reshuffled, taste and price would be closely correlated. But 
if an aging housing stock in central cities attracts low-income 
rrcsidcnts, price may be lowest in political jurisdictions with 
the least interest in spending on education. The stability of 
community ties and the cost of moving may leave most residents' 
lociition decision only sJightly affected by tax rntus and 
piiblic services. However, it is only nccesr.ary Cor a small 
:raQtion of the population to -bc--mobilQ for prices to adjust 
as shovjn in Figure 1.. Full capitalization, of spending anc^* tax 
choiigiis In h o u s i ng -p£4<:e^r is- fully con3^x7rtent-\7rtiri5~worTd 
in whi'ch most people don't move. * . - 
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por school attGnding child in Town i, and V is the property 
valuation por school attending child in the state. "School 
attending child" is defined to include pupils -in both public 
and private schools. Under -the law, all towns must receive 
a matching rate of at least 15 percent and no town may 
••M-..iv.- ...or.. M.,... v; porconL. l-'or every town', the matching 
aid is applied to at .least 80 percent, and no more than " . 
110 percent, of the average r^imlptursable expenditures per 
public school student in the state. " Reimbursable expendi- 

iir'^rrent, expenditures minus 



"traxT3s~undejc_Chapter 70 axe, a: 



federal ^aid. ca tegoH^gr~si:-a4:e_aid^, and expenditures rela'ted 
to categorical aid._^ Untii;i972. Ch~^^r^70aid received in - 
the previous year was subtracted from currj^t-^^enjitures 
in computing reimbursable ^expenditures , so that ^tlib. ef fe-c- 
tive expected matching rxite was less than the matching rate 
•implied by direct application of (5).' FurtheV, in most 
years the. Massachusetts l eg i slature has not appropriate d 



sufficient funds to meet the schedule provided for in, the 
state, aid -formula. Aid -has "Been prorated'," with each town 
receiving the, same proportion of the" aid called for by the 



rlin Table l 'shows the "percent firndGcr^fl^i" the inc^stl^ 
uf tlKr"NES5^EC-¥br-im 



jji 19-6 6 through" 19 73. 



Table ,1_ " 

PRORATING- OF NESDEC FORMULA, 1966-1972 



Yea r 

1966 
1967 
3 968 
1969 
1970 
J971 
1972 
1973 



Percent Funded 

39.5 
55.-9 

_7-0-.J : 



65.0 
100.0 
100.0 
85.4 
80. 0 



ERIC 



•Setting '= .(1 - .65V//V), the "state aid formula applied 
prior to 1972. was_A. = (m/(l+m)) R 

-- _ . Ihc aata in Table 1 were supplied to the author by 
•Mrs. Charlotte Ry^in. - . . 

. . ■ . - 19 ' • 



The curves labGlled 1 picture an education-lover, while 
the curves labelled 2 are- indifference curves for an indivi- 
dual with a relatively low taste for educati^. Note that 
the education-- lover is marked by a relatively flatter indif- 
forcnco curve, indica'ting a higher marginal valuation of 
cuhjCciLion , at Lac point where the tv;o gutves intersect. AqB^ 
*"ind A^ji^ arc the same community-opportunity lines depicted 
ii> Figure 1, witi^AQEB^ representing the opportunity locus 
facing an individual free to-mpve between the two communi- 
ties. I and II depict the ^inal equilibrium, points of 
individuals with preference maps 1 and 2, respectively. The 
individual" with the relatively greater— preferesnce for' educa- 
tion cho6ses the to^^n with the relatively lower price. If . 
all individuals had , indif f eSferi'^.e map 2, theiythe point^li' 
would indicate the expenditure atid standardized housing costs 
in the town marked by the"^^Tice- li-ne AtB,. Thus/ the 

V -L 1 ^ J 

grouping of individuals according to taste dif-ferenfces leads 
to-a;^-ever-estimate of the price-elasticity , of demand* ^6r " 
ed'u^aeion.r' ^ * " . - 

Figure 3 generalizes the argument presented above. The 
^curve~AB7"'an prance ~ 

ll1fie~^;~fDr^a^i^r^ge^Tne1:ro^ area-in long-run- equilibrium, ^ 

gives the maximum- i^put per student which an individual can 
Py,™^-^^^ '^^^ any^iven per-unit housing cost. The' reciprpc^ 
of the slope of AB at any >oint i§ thV'omarginal~price "of 
education in tlie town associated with that point. The loca- 
tion of individuals alon^ tjie curve "ab depends on tlieir 
individual indifference curves. A regression of input per 
student on relative price gives an estimate of the slope of 
the envelope curve, which is flatter than the ^lope^ of- any 
of the individual indifference cprves. The abso'lute magnitude 
of the price-elasticity is therefore over-estimated. 



Before 1970, appropriations were basecT on-~'^-0_^pGrcen t 
of the state's tax yield. - In 1970,. the ceiling was raised 
to $239 million, with the provision that the ceiling 
b" raispd in subsequent years by the" percentage -rate of 
MrowLh of shlos tax revenue. The sharp decline in percent i 
funded in 1972 is a result of the change in the method of 
calculating reimbursements discussed above. 

The price of- an expenditure is reduced by the proportion 
K,. where K is equal to one minus the marginal matching rate 
of state aid: since aid. for all towns is applied to at 7.east 
- 80 percent arid at__mo$t 110 percent of average .state per' _ 
stiid^nt ircSimbursa^l'e expenditures, K is equal to one for 
towns spcjidingX^ess .than 80 percent or more than 110 percent 
of 'ave£acj£_£X{^dltnra^. Small changes in expenditures around- 
-either rimit=-^||n^^ to a large 'change in the 

marginal priceXN^h|4l^cent^^f u^ not been consistent, 

from year to yea^r.' --^^l^ijis,, it^ls/iOTle difficult to- ' ' 

-know for any yeaV'tlirexpected value of K, as perceived by 
local- ^school boards'." ' The problem is exacerba^d by. the 
fact_^hat_changes _in Xhe._percent prorated lead to differential 



■changes in desired expenditures the l-ndividual towns" and 
. cause large discrete price changes, for those .towns pushed 
within, or outside of ,^ the limits on reimbursable aid. ?or 
^^^^±};;^^y^^^s, ' 1969 and 1970, 39 out of 143 towns had a 
value of K 'eqiral-to-one in one year and not" in the other. 
As a result, estimating the price-elasticity by the 

- coefficient on K involves serious probl(gpis of interpretation. 

- In numerous experiments using 1970-71 current expenditures' 
as the dependent variable, the coefficient of K was never 
found to be negative and significantly different >rom zero. 
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On tho other hand,* .using 1969-70 current revenues as^ the 
^dependent variable yielded a significantly negative coeffi- 
'cient for K, although the size of 'the coefficient was sensi- 
, tive to changes- in the sample of towns used. Feldstein - 

U')7i) uKor. 1969 current oxpcndit'uros as a dependent vari- 

..l)J.o, uJoncj with. a slightly different specification and 
, sample of towns, to estimate the price-eiastici ty of demand, 

wi-th the variable defined here as '"K" -denoted as price. 

Feldstein 's estimates of the price-elasticity range from . 

-0.6 to -^1.0, depending on whether promised or actual 

matcliingjates are used as the expected rate'. My estimates 

are presented below. -a * 

^ »^able 2 defines the variables used in the regressions.' 



Table 2 

VARIABLES USED IN RBGRESSIONS 
; 



Variable^ 
Name 

LEXP 

LSHARE - 

LB'JRDEN, 

MENH^C 
LFBEOGK^^ 

LSBL0C2* 

SEACAP* 

BUSCAP* 

TAXSTD 



Vciriablo Description 



Current revenue per student for public 
education, 1969-70 

One minus actual marginal* matching rate' 
of Chapter 70 Aid, 1969 
^ ^ . 1 b ' ^ 

Ratio of public school .students to popu- 
lation, 1969-70'^-^ ^ • 

Mean "family income, 1969 

Sum of, federal ^.aid pe-r pupil and state 
- catecforical aid per pupi'lr 1969-70 
Ituijip-sum component of 'Chapter 70 Aid 
Value of seasonal homes per capita 

Estimated valpo of. business property 
per capita 

Equalized v^tIuo of real property per 
public school student, 1970 



Source 
1 

1 

1 

2 . 

1 ■ 

1 

1 ' 
1 
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, Table 2 (continued) 
VARIABfiES USED IN RIJGR^SIONJ 




Variable Description 



-Porccnt stufdents/in public schools 

^Current- expenditure per student in 
public schools, 1970-71 

-Median family income , 1969 

-SumjQM:e-d~^-a-l"-a"id^^ and state 

c^a tggorical aid per pupil 1970-71 

Lump-sum componen€ o£ Chapter 70 Aid^ 

Percent._Af prppa' ty residentia'l, 1970 

Ratio of 1970 public school students 

to 1969 public school students 

* .1 ^ 

One minus thepretical marginal matching 
rate of Chapter;. 7 0 Aid, assuming full- 
funding of ■f'^SrntliXa, 1969'- 

^rivata^l sgjieQai"^^ capita:, 1970 

^-Ratio of public school students, 1970^/71 
to populat\on', 1969 ' ^ ; 

Percent of jptoperty residential, 19.69, 

Percent of residents employed whp^ are 
classified^ as prof es.B ion al-, technical ^ 
"^and^inared , 1969^,^ 

Equalized value-of . real property per ' 
.capita,; 19 -^O 

Median school years completed, residents 
over ag'e 25,. 1969 . ■ 

Percent of families receiving^ public . 
assistance, -1969^ ' - 

— * . » 

Percent of population Negro,' 1*969 
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Table 2 (continued) 
VARIABLES USED IN REGRESSIONS 



/^•Variable .... 

f'""'" Vd3:iabl\3r Description ' - '"'Source 

MpMOPY Ratio of population of town to popu- ,' ' " 2 

lation of standard metropolitan . 
— statistical area in which it is con- 
tained; 1 u.f not in SMSA, 1969 

_^ PCRICII \ Percent of families- with income over ^2 
< - $25,000, 1969 ir * . > . 

PCCATH ■ Perceni of^families, of -trish and , 2'"^ 

Italian origin (immigrants or children 
of immigrants) , 1969 , . , ' 

■ * *Procedures for -computing asterisked variables are 

described m Appendix I. The variable's RESASS and PCRES are 
from different data, and tlie variables LSBL0C2 and SBLOCK 
, .J were computed slightly differently (see Appendix). 

o^-n 1°^^"^^^'' 1^ Massachusetts §tate Department of Lduca'tilm ; 
2) U.S. Census State of -r-^assachusetts , 1970; 3) Hoshm 'nohe, • 
September 14, ^1970; 4) Data* supplied by Prof. Andre Daniere 
, which w^s, obtained from Governor's Office, State of Massachusetts'. 

/, • Tables 3, „f*and 5 present estimates of the^ demand for. 

educ'ation, using dif f^rejit ^samples , dif f ereni^easures of educa- 
'.tional' input, and different definitions of expecte.d Wginal 

matching 'aid,. Table" 3, ■'1969-1970^ current revfenue per pupil 
_ is regressed on income, community taste variables, meas,ures of 

state and federal aid; the public school studeAt.' to population ' 
"ratio and the value per Capita of business and vacation home 

property. '. " ' 

' ■ , '• • „ ' 

Equations -(3,1) through (>.3) show .that: 

* 1) Coiiununity 'Income,- ^rice, and ''outside assistance explain .... 
a large fraction 'the variance of pcr-student Revenue for 1^ ' 

public education. The explanatory power of the equation "is 

■ ' . ' '.24 ■• 



— — }r> ' ' 

esp.ecia"lly good when the^ ample is" restricted to the Boston 

_ Metropolitan Area, whore mobility 'and the existence_of_one 

market area for inputs probabiy make dollar val*ues a more ~, 

- ..rncaningful measure of differences in input quality. 

■ 2) TUo income elasticity of demand is stable across the 
Hulj.';aiM|jl.es and appears to bo between 0.5 and 0.6. - Income 
is a very significant variable in explaining differences in 
expenditure across communities. ' - 

3) Using K (as defined -above) as a measure of pfice pro- 
duces inconsistent results, although in all threerequations 
the price-elasticity coefficient has the expected sign. On . 

.the other hand, LBURDEN, the ratio' of- students to population 
has the same coefficient in all three euqations, and is . , 

'^highly . significant In each one. A problem- in interpreting 
LBURDEN as an unbiased measure of the price elasticity is 

that an increase in 'the student to population- ratio has ^ two- 

effects'. The economic, ef fecjt is to raise the costs per capita 
of an increase in the quality of education as measured by 
expenditure per student, thereby lowering desired expenditure 
on education. - . - 



Table 3 

'• DEMAND^ FOR EDUCATION EQUATIONS 

Dependent Variable: Revenue per pupil, 1969-70 
Method: Ordinary Least Squares 
Functional Form: Linear in Logarithms 

( t-statistics are in' parenthesis) 



Equation (3.1): Sample of 130 Towns and Cities in Massachusetts/ 

L LEXP = -0.9495 - 0.5869 LSHARE - 0.3415 LBURDEN + 0.54941 MENINC 
(,1.91) (3.69) ■ . (7.01) ^ (ID. 36)/ 

+ 0. 1268 LFBLOCK + lO . 01244 --LSBLbC2 + '0.0148 SEACAP 

(5.24) : . (2^77) " (3.19) ' 

■1-0.0417 3USCAP + 0.11170.TAXSTD - 0.Q44940 PCPRIV ' ' 
(3.66) (3.99^ (2.57) * , 

R^ = .6900, F(9, 120) = "29.674' - , 
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Table 3 (continued) 
DEM7VND FOR EDUCATION EQUATIONS- 



E£uab.i.on (3.2); Sample or 58 Towns and Cxtias in Boston S-.M.S.A. 

LKXP = -0.4770 - 0.3368 LSIIARE - 0.3727 BURDEN "~ 

(0.74) (1.32) . (5.64) 

•»-0-.58«2 MliNINC -f 0.0971 LFBLOCK + 0.0118 LSBL0C2 
(9.46) . (3.04) - (1.93) 

V +0.00 510 SEACAP + 0.-0604 BUSCA^- + 0.0242 TAXSTD 

(0.81)- (4.21.) ,(0.52)" 

-0.0471 PCPRIV 

(1.92) - ^. . ■ 

R^ = . 8233, F(9, 48) '= 24.847 
' _ ~ - , • ^ ' / 

Eq uation (3.3) : Sample of 72 Towns and Cities outside Boston.S.M.S. A 
LEXP = -0>4^325 - 0.5923 LSHARE - 0.3360 LBURDEN 
(0.41) (2.w8) ^- (4^,73) 

+0.5i-75 MENINC + 0 . 1 388 "fBLOCK + 0 . 00 74 $BL0C2 - ^ 

(5.05) ^ (3.88). (1.12) 

+ 0.1801 SEACAP +"0.0132 BUSCAP + 0.10 63 TAXSTD- 

(2-.64)_._ (0.77) (2.74) 

-0.0 412 .PCPI^IV ■ , 

(1.73) ■ ■ 

2 ' . • ■ 

. • R = .5761, F(9, 62) = 9.364 • ' . - 



Table 4 

DEMAND FOR EDUCATION EQUATIONS 

DGpendcn~t Variable: Revenue per pupil, 1969-70 
Method: . Ordi.nary Least Squares 
Functional Form: Linear in Loqarithms 

(t-nbat Lstics are in parenthesis) 



b-quction .(4.1) ; 65 Towns in Sample with Highest Mean" Family Income 
LEXP. = -0.9953 - 0.4991 LSIIARE - 0.3639 LBURDEN 

(1.32) (1.86) (5.28) "... 

., +0.62086 .MENINC + 0.. 15036 LFBLOCK '+ 0. 011442 LSBL0C2 ' 
(7.36) (2.81) ■■ (1.61) 

+0.0021055 SEACAP + 0.043668 BUSCAP + 0.0554^4 TAXSTD ' 
(0-29) (2.59) (I.OB) ' • ^ 

* ■ -0.035650 PCPRIV ' ' ' . = ■ 

(1.47) ' • ■ „ : 

. , R^ = .7361, F(9, 55) = 17.047. 



• Equation ( 4 .2)- :-^ - 65 -Towns' in^-R>imp'l hh 'T.^..,^^^ ^^3^1 Income' . 

LEXP = 0 .4230 - 0.80754 LSIIARE - 0. 32746 LBURDEfr+ 0 . 381550 " MENINC 
(0.25) (3.89) ^(3.18) . (2.20) 

+0.10971 FBLOCK + 'O.^Xe^of SBL0Cr2 + 0.02183 SEACAP ' " - 
i2.99) .-^2.71) • '.(3.33) 

+0.04651S BUSCAP,+ 0.12263 TAXSTD - 0 . 06-9005 PCPRIV, 
• (2.39) (3.62) (2.39) • , " --yr . 

R^ = .6385, F(9, 55) ='lo:796 ' ' 



- ■ - _ J. „ Tab 1(2^5 • 

DKMAND FOR EDUCATION- EQUATIONS^ 

Dependent Variable: ^Expenditure per pupil, 1970-71 
Methqd: Ordinary Least Squares 
Functional Form: Linear in Logarithms - 

. ( I -.sLatLst ICS. are in parcntliesis) 



Hq u.tfioii CS.l a); Sample of 130 Towns and Cities in Massachusetts 

EXPRST =^-2.124 + 0. 10032 TAXSTD - 0 . 35250 LsllARE 

--(2-98) -(2.8-9) ' . (1.66) 

+ 0.71460 MEDINC + 0. 094754 FBLOcl< +~o7o:2164 8 SBLOCK ' 

(9-34) (3.'25) (1.41) 

-0.043637 RESASS - 0.070423 PCPRIV,- 0.35872 BURDEN 

(0-89) ■ (3.87) ^ ~.(6.35) ' ' 

^.0. 519 53 GROW . * - . 

• (2.13.) , ^- 



V ■ ' R^- = ..6529 ; F(9 ,.120) = 25.07,9 

Equation (5.1b)' : Sample of 130 Towns and Cities in Massachusetts 

EXPRS'^.' = -1. 321 + 0 .01.9163 TAXSTD + 0.060475 LSIIAREN 
■ • • (1.61)\ (0. 50) (1.72) , ■• ■ 

" +0 .74695, MEDINC + p..l2466 FBLOCK - 0 .065144 SBLOCK ' 
(10. 0.9) (4, 35) (1.76) 

-0.044575 RESASS - 0.048.011 PRIV - 0.35809 BURDEN 
(0.91) (2.52) ^ • (6.34) 

■ -0.4273;i GROW 

; . (1.72) ■ V ■ • ■ ■ 

= .6534 F(9 , 120) = 25.0.?4 

Equation (5. 2a) : Sample of' 58 Towns and Cities in Boston S.M.S.A. 

K;<PRST = -1.943 + 0.01419J TAXSTD + -0 . 08864 8 LSIIARE 
(1.83) (0.23) - • " . (0,26) ' 

< +0.79179 MEDINC + 0.055465 FBLOCK +, 0.019131 SBLOCK 

(6-75) (1.35) ^ . '...<0.8'6) 

-0.11197 UESASS - 0, 0.74686 PRIV - ,0.41775 BURDEN 
' . (1.50) .' (2 .76) . (4.83) 

-0.542-77 GROW 
(1.52) - 



^^^-=^W.24-lLa^^._48i=h9 .155 
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Table 5 (continued) 
DIlMAlvJD WR~E^U^M'lbF~EQijAT ions' 



E3uatj^0_(5^)_: Sample of 58 Towns and Cities in Boston S.M.S A. 

KXPRST = -1 .2-28 ~ 0.034330 TAXSTD + 0.046987 SHAREN " ■ 
(0.,'J9) (0.52), (0.91) 

+0 78907 MEbiNC + 0 069995 FBLOCK - " 0 .033677 SBLOCK • 

- ^^'^^^ - ri.70) ^ (0.64) 

-0 10230 RESASS - 0.063396 PRiy-'o. 40856 BURDEN " 
(1-38) (2.19) (4.80) 

-0.50521 GROW - ■ ■ 
(1.42) 

2" 

R = .7856, F(9, 48) = 19.546 

E guotion (5.3a) : Sample of 72 Towns and Cities "outside Boston S.M.S A 

KXPRST = -0. 3936 + 0.08200 TAXSTD - 0 . 31597. LSHARE 
, ^- (0.27) (1.66) (1.12)- 

+ 0.^56383 MEDINC + 0.097367 FBLOCK + 0.007741-5 SBLOCK 
(3.96) ■ . (2.25)" . (0.36-; ,' 

•"'^^"^o?"-^^^^^^ ~ 0^065060 mv - 0. 28941 BURDEN ' 

- (0.18) . (2.64) (3.37) • ' . . 

■ * . -0.-148i50 GROW,-- ' ' ' . 

. . (Q.40) . - . - _ 

R^ = .-3471, F(9, 62) = 3.662* ' * ' 

E guatitin l5.3b) : Sample of 72 Towns and Cities Outside Boston S.M.S. A. 
EXPRST = 0.4851 - 0.0072390 TAXSTD + 0.076973 SHAREN ' ' 

: (0.32) (0.14) ' (1.'62) • ^ ■ 

+0.60474 MEDINC + 0.13037 FBLOCK - 0.095616 SBLOCK 
(4.38) (3.13) (1.90) ■. 

+0. 0097-486 RESASS - 0.03.8387 PRIV - 0. 279'^0 BURDEN/ 
(0.14) (1.53) (3^27) , 

-0. 029'446 GROW ' ' ' ' . - 

• (0.08) ■ ' 

; R^ = .3612, F(9, 62,) = 3.894 " ' ■ ' 
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Table "5 .(continued) 



Equation ■ (5* 4) : Sample of 130 Towns and Cities in Massach\isctts , 

with observations vveightcd by population *and 

•^►v- ^.n^. ^ -^-^ _ c\ll_Chaptcr ".Aid treated as if it were lump- . 

»'ujm " *-'--'"«^'-— • * -r. v....^^. ..^ 

KXPHST = -:^..081 - ().1687(f' PCRIDS - 0.3S'438 BURDEN 

* (2. 50) (3.50) (6,29) ^ , ' ' 

' +0.71451 MENINC + 0.085302 FBLOCK + 0. 054104 F.UND 7 ' 
(10.96) (2.94) (1.30) 

: r-^O. 061709 PCPRIV + '0. 077807 TAXCAP + 0.014891 PCPRO 
. . (3.19) - (2.08) (0.81) 

R^ = .6961, F(8 , 121) = 34, 640 ^ - - 

'However, an increase in LBURDEN also is correlated with an 
increase in the proportion of the voting population with school- 

age'children , \^rhich may be accompanied by political pressure^...^. ^ 

' ' ^, ■ 

for increased expenditure per capita. The coefficient o,f r^|.^^2^ 
liBURDEN measures the combination of the price effect and ttje^^ 
political effect, and thus under-estimates the absolute magni- \ 
tude.of the price effect taken by itself.. If political interest \ 
.aad activity is greatest among families and permanent residents, ,^ 
and 'if individuals without pupils in the public schools arc ' 
also interested in school spending to maintain the value of 
their property, then it is possible that the bias in. inter- 
preting LBURDEN as a price coefficient is small. ' 

^ 4) Both Federal alock Aid and State BloclT Aid have .positive 
coefficients. LFBLOCK is defined as the sum of federal.,aid and ^ 
condi4:ional state aid for special programs. LFBLOCK is in 
general distributed randomly with respect to community incpmc 
and expenditure. The elasticity of .1268 attached to LFBLOCK 
in equation (3.1) .is .consistent_wXth„-a_-slop(^ at^thc-nirc'aii^^ ^ 



1,.07,^ implyincj that expenditure is inqreased by ' approximately 
the exact amount of the i,ncroase in conditional aid. LSBL0C2~ 
is the component of.Chapter 70 aid which acts as if it were 
a block grant" For al l communihios rh,^phr:>r' 7o' aid i'c a 



product of the matching rate and reimbursable expenditure, 
Vhoro reimbursable expenditure is a minimum of 80 percent of 
« he .:L.-.L<vav<M.vuju. nnd a maximum pf 110 porcoht. Thus,, for 



wore a lump-sum- grant, It is not increased or reduced by ^ 
marginal changes in local expenditure. ^ If the locality exceeds 
the limit of reimbursable expenditure, then Uie . entire Chapter 70- 
^.aid received is a lump-sum grant. Since -.LSBL0G2 vkries' posi- 
'tivelywith the town.ls expenditure, the coefficient attached ' 
to it is biased upwaards. The ' estimated -elasticity of 0.0124 ' 
in equation (3.1) is consistent with a slope at the moan obser- 
vation of 0. 082. T^e smaller slope attached to LSBL0C2 is 
expected, s.ince Chgpter 70 aid .is for general expenditure, 
.and is much less than the conununity is. already spending with ' 
its local resources. Equation (3.1) indicates that general ' . 
lump-=sum aid is likely to be used mostly for r<idaction in the ■ 
local school tax. 

■ .5) Expenditure- increases with a rise in the amount .of 
taxable property in the district owhed by non-residents. 
The coefficients attached to SEACAP ,__season'al property, and 
BUSCAP, business property^re positive. The coefficient' 
attached to SEACAP is insignificant in the Boston Metropolitan 
Area sample because towns with significant numbers of seasonal 
homes don't exist there. 

Equations (4.1) and (4.2) divide tile sample into the 

top and bottom 6 5 communmps_ranked by— mean-income. '^The " 

coe-f-f-irci-c.ntir of tho'ETo^equations appear similar, especially 
tlVe coeffiQiiint attached to LBURDEN , aLi-hough the coefficient 
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of matching stafee aid is still unstable. Equ-;tior?s (5.1) 
through (5.3) show the ..resuLts. of usi-ng- 1970-71 expenditure r 
as the dependent variable with several subsamples. The 
'variabl'e SHAKEN is an alternative defin1.'tion 6f the price 
vat-inblc which assumes that towns receiving marginal matching 
aid aco acting as if they expect 100 percent funding. 




the 

LgnTf leant coeff ibienVs*^^^'SfSh^v.t.o. BJJROI^^^ tji^-i? . 
other measure of proportiorial >rrce reduction. In view of 
the large change in' state practices for funding' Chapter 70 
aid in 1970, it is not surprising if the local school districts 

■ were, confused. " ' , "■ • ' 

• ** * ^ J.I. -- — 

Equa^-ion (5.4) .estimates educational expenditure assuming 
that all Chapter 70 aid>in 19 70, wa? perceived by communities 
as lump-sum aid. 

In separate equations in Table 5, two different measures 
of percent of property owned by local residents are used.- 
The- variabl-e labelled PCRES-'consistently performed better 
than the variable labelled RESASS.~ Descriptions of the con- 
struction of the two variables, and a possible reason- for the 

■ superiority of PCRES are discussed in the Appendix.' The 
coefficient attached' to PCRES in equation (5.4) i,s smaller 
than the price elasticity, as expected. 

s Table 6 .provides some crude ,Nin^irect test of the' extent 
to which education-lovers distribute thejmsejLvjBS-_i-n--town^ with 
_a_lowor prj.ce-of--edmratn:onr" 'The varia^ije PRICE in Table 5 
is .computed, using equation (2) and regression coefficients 
from equation (5.4), by the formula: ' .\ 




\ 



PRICE = BURDEN X - (PCRES )* * 



ErJc - . 



PRICE EQUATIONS 



Dependent Variable: 



^ Price of Educational 
Expenditures, estimated from 
Equation (5.4) and labelled PRICE 
Ordinary Least Squares 
Linear in Logarithms 

hlX equations are weighted by size of town. All equations use 
130 lowns arid Cities m Massachusetts as the sample 

- ~ t^^cFtn, strifes "^re--a^i,4^-axeVfc^^^^ . . - v 



McrLhotI : 
Functional Form: 




Equation ()6 . 1 ) : 



'PRl€E'<i:>!K:,9^D0 .-t -0.8.5394 MENINC 
(7.85) (6:39) 



r2 - 



2416, F(l, -128) = 40,771 



Equ^ibion (T^.Z) ; 

PRICE = -0.5719 - 0.12533 TAXSTD 



(0.71) 



r2 = 



(1.58) 

.0192, F(l, 128) 2. "503 



Equation (6.3) 



PRICE = -:a.860 + 1.1353 MENINC .- 0.36362 TAXSTD 
(7.60) (8.54) ' (5.25) 



J{ = .3768, F(2, 127) = 38.398 



Equation (6 . 4 ) : 



PRICE = -9.154 + 0-.-58891 MENINC + 0.20533 TAXCAP 
(7.^23) - (3.55) (.2.61) 

R^ = .2801, F{2, 127) =..24.701^ 




• 33 



£RIC 



37 



• .Table 6 (cqntinued) 
PRICE EQUATIONS 



Kq uabion (6,5) ; ' • 

I'UICi: ^ -10.79 •f^0.c{f2r>21 MI^NINC - 0.062345 PCPRO 

(7.17) -(6,^09) (L.0^8) 

1 



^= .2485, F(2, 127) = 21.00b . 



, Equatian ,(6". 6) 



=v^^^.-ii'RICE:;=>0%m«. 0.24341 EXPRST . ' ^ « 

. '■ = 0.-016"6', .F{1, 128) =^2^16^)"- ■^^ri^'-.'^X 

' ^ ~ ^ [ ~ ^ ~. : ^ =— 

Equation* (6 1) " shows that high income ' families , in general, 

appear to locate J.n towns with hig1i" |)'rices-/despite the higher ' 
• marginal evaluation of education -among high income 'communities.. 
Although per-student wealth is negatively' correlated with 
price, per capita wealth is positively correlated with price 
(Equation (6.4)). Finally, Equation (6.6) estimates' the equi- 
librium curve of Figure 3. The coefficient of EXPRST indicates" 
that the curve is indeed much flatter than the indifference 
curves estimated by holding sojne of the demand shift variables 
(income, percent professi9nal, pergent in , private schools), 
constant. • However, the correlation -between PRICE ^nd EXPRST 
is very low, indicating considerable imprecision in the rela- 
tiorjship.- It appears that t he perfe ct mobility hypothesis, 
which implies a strong, negative . relatifonship between, PRICE 
' and EXPRST, i>s not confirmed. . ' 

In short, indirect evidence indicates that the downward 
"bias in estimating the price-elasticity implied by perfect 
long'-run mobility model with no considerations other than 
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expenditure per ''pupil and housing costs affecting individuals' 
choice of location is not great, although it i's^pt possible- 
to estimate precisely the extent to which left-out taste fo^ 

Viducation variables are negatively correlated with price.' On 
\hc oth^ liand, use of the student to population ratio as a 

.im'.i.'jurt! of ijrico biases the price-elasticity estimate -upwards 
(l-.owjird x.cro) . Thorol^rb, it is reasonable to view the coeffi- 
cient of BUKDIiN in equation (5.4) as a lower bound of the 
absolute value of price elasticitiy^ 

IV. PRIVATE SCHOOL ENROLLMENT AND PUBLIC POLICY 

Current proposals to equalize spending in. public schools 
^a[9^osS comniunities pr t^ j:)rovide systematic compensatory spondi 
do noft suggest -^any change in ar\ individual family's option to 
pUrcllase schooling in private institTutionT meeting state stan- 
dardfc. If equalization in public schools results in an exodus"' 
■'to-pi^ of the children of wealthy" families, the 

majdr goal of the equalization- program^will be negated. This 
sectlion explores the relationship between pubirc expenditure 
and /private school onrollrtie^t . 

I Private school enrollment has two effects • on public school 
expbnddture. First, an increase in p;t:ivate. school enrollment 
lowers the proportion of J:he pppuiation with a direct interest, 
in maintaining, high quality public schools/ leading to a reduc-^ 
tion in desired expenditure. Second, an increase in private 
school enrollment" lot/ers'the public school student to popula- 
tion ratio.- The resultant fallen the per-capita ,tax price of 
public'" education should lead to an increase in public expondi- 
tare per student. If the sopond effect is greater than .the 
first, incroasod private sch'ool onrollniont by the wealthy will 



bonoEit those remaining in public schools in absolute -terms by 
^r.-ising public expenditure per'student Witbout'-incrcasing, 
school taxes, although it will also widen inequality 'by increas- 
ing the dispersion of individual expenditures^ • 

Further, priva to school enrollment may itself be a function 
or public school expenditure. If expenditure in public schools 
is an important dotorminant of the perceived quality 'of odUca- 
tion, a reduction in public school expenditure may lead to 
increased enrollment in private schools. 

Equations (6) through (8) outline .a simple model encompassing 
the interaction between private school enrollmen t ^and public "• 
school expenditure. ' . ■* 

EXPRST =' E (BURDEN,- PCPRIV, X^) (6) 
PCPRIV = P(EXPRSt^ Xj) ' (7)* 

BURDe'n = B (PCPRIV, PCST^UD) (B^ 

- -- /EXPRST is public school expenditure per student , ^ BURDEN 
public school studentrper capita, PCPRIV the percQnt of students 
in private schools, PCSTUD the ratio of ail students to popula- 
tioh, and X^^ and X2 exogenous vectors of demand shift variables 
in equations (6) and. (7), respectively. Some of the variables 
in are mean family income, percent of tax base owned by local 
residents, ^federal and state aid per student, and wealth per. 
capita. X2 might- include the proportion of Catholic families, • 
the percent of extremely wealthy familifes, and' the characteristics 
of most students in the "public schools'. 

Table 7 presents ordinary least squares estimates of' equation- 
(7). The percent of students in private schools seems to be . 
determined by demographic characteristics of the population. 
Since most of the private school population in Massachusetts' 



. sittends parochial schoole, the percent/bf Catholics in a 
town should be" an important determinant." of total private 
. school enrollment'. -Direct data on a reli^ous breakdown ^ 
of the 'population was unavailable,- so 'the '''percentage of 
the population who . are immigrants or first -generation 
pcoplb ,of Irish .and Italipn descent was used as the proxy 
voriciblo PCCATH.' PCCATH has the ; expected . positive sign 
and is highly significant. A second important source of 
enrollment in private schools, is extremely wealthy fami- ' 
■lies. PCRICH, tlie percentage of families' earning at |^st 
$25,000 in 1969, wa's ^also ioufici to be positively, relied' 
to private school-'enrollment and_^^g[nif icant. ' 

T^e -interesting obseirvation.-aboiJt' equations (7.1) through 
(7:'3j., which are r4preseritative^of many specifications tested, 
J.S.. that no evidencre -exists indi'cating an effect of EXPRST 
on. PCPRIV.^ Private school enrollment appears unaffected 

the level of spending in. public schools. However, pri- ■ 
vate school enrollment is higher in communities . with more 
families on welfare and, with a lower average level of educa- 
tion in the public s6hools. This result is consistent with - 
an interpretation that prospective private school users 
are concerned about the quality of public schools^ but are' 
motivated more by quality of the students in public 
schools,, than by the amount of resource inputs. " ~ 



.'5' 



TtiG coefficient of EXPRST in equations .(7.1) through 
•{7.- 3) is biased downwards if increased private school 
attendance reduces desired public school attendance. How- 
.ever,. estimation of equations, (6), through (8) by two- 

least squares yielded qualitatively similar results. 
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: -Tablc^T,. Private School linroHmcnt .Equations 
•Dtipcndcnt Variable: Pc'rccnl: oJ;' Students in Private 'Se ho qji 
V ■ Method: .Ordinary-Least Squares ' ." ' 

loinctionai- Form: Linear" ' ' 

All eqr.. arc iw.ijihtcd by size of town'. All cqs. use 130 
; and Cities in Massachusetts as the sample. 

(c- sUiCi^vs-uics n^ro in parenUiosis) 

i i — ~ 

Kg. (7^1) : - ^ 

PCPRIV = 1.224 f 0.0001 EXPRST - 0.1000 MEDED ' 

(6.88) (0.71) (6.81) - , 



. + 1.7267 RELIEF + 0.56717 liCR-rClI + 0.66771 PCCATll 
(^*-47) (2.39) , (3.75)' 

R^-= .5513 ■ F(5,124) = 30.471 



Eg. (7-:2) ; . ■ ' . 

PCPRIV = 1.303 + .0001 EXPRST - O.lOSO MEDED + 1.4250 RELIEF 
. . (^6.52) (0,64) : - (6.65) " _ • (2.75). 

. + 0.57146 I'CRICH + 0.66598 PCCATll + 0.0000 NEGROS 
' (2.40) , ',(:5.74) (0.87) 

K. = -5541 F(6,123)-'='25.471 



(7.3) : 



PCPRIV = ].372 +'0.0000 kXPRST - 0.0899. MEDED + 1.3317 RELIEF 
(6.79) (0.46) (5.60) • <3.09) 



+ 1.4659 PCRICII + 0.70181 PCCATH 
(2.29) (3.93) 



0.00002 MEN INC 
(1.51) 



R. ^ .5595 F(6,123.) = 26.037 



RELlliF, the percentages at tamiiies on welfare, may 
he^^d measure of the number of students from extremely deprived 
homes in the pulDlic schools, while MEDED, the average level, 
of education of. people oy^r 25, may reflect the average * 
intollicjoncc and- motivation of the representative public *^ 
.'•.chool sLudont. Equation (7 . 2)" indicates that welfare 
■4tso]f, nnd not its correlation with the number of Negroes, • 
is the important variable, while equation (7.3) suggests- 
€K&t the median education variable is, important independent- 
of its correlation with' mean family income. 

In other words, equations ,a..r),. throu gh (7.3). sugge st 

that usage of private schools by families who. are motivated 
primarily by dissatisfaction with tfie low level of expendi- 
tures in the public schools "is not a statistically > important 
-phenomenon. Tjiis finding is confirmed by analysis of con- 
sumer surplus from consumption ,of education presented in 
Section V. It is shown that for plausible values of price'-' 
and income elasticities of demand, very, few, families have 
a high enough .income to make private school attendance ^ 
worthwhile because of insufficient public expenditures alone. 

Since private School enrollment is not affected by . 
expenditures, it is simple to comp^ire the"two effects of 
exogenous shif.ts in PCPRIV on expenditures. The direct 
elasticity of E)^PRST with respect to PCPRIV is estimated V- - 
in equation (5.4). to be -0.0617. The indirect' effect of 
PCPRIV, through its effect on the price of education^, is 
the product of the elasticity of E)^PRST with respect to 
BURDEN and the elasticity of BURDEN with respect to PCPRIV. . 
The -former is estimated at -0.3844 in equation (5.4); the" 
latter was estimated at -0-rl760 by estimating the definitional 
equation (8). The product of the two is 0^067. Thus, it 



appears that the two effects of exogenous changes in pri- 
vate sclTool enrollment on' public school per.-pupil expen- 
ditures cance],. each other out. Table 8 provides further, 
evidence that private school enrollment does not in total 
aCfoct public school oxponaituro by estimating the reduced 
Ufx-m o'|u.-ii..ion* for expondlturp from' the 'system (6) through 
■(a). With the oxcoption of PCRICII, all of the' exogenous 
variables in equations (7.1) through (7.3) which affect 
PCPRIV have no effect in the reduced form equation for ■ 
expenditure. * 

In conclusion, the eviSence presented here suggests, 
-that equalizatAon plans which cause well-to-do families- to-- 
"leave the public schools are not likely to have much effect 
on per-pupil expenditure on the students left behind. In 
additiori, It appears likely that changed methods of financing 
schools are not likely to cause much desertion to private 
schools. The equations do not yield^lunirsoiid predictions 
about attempts, through busing and other means) "to promote 
*social class integration in pub.lic schools. 

* * • 

V. WELTARE ANALYSIS OF PROPOSED SCHOOL FINANCE PLANS 

A, ' IntroduQtion 

* 

In this section; some proposed reform plans are anatLyzed 
using applied welfare economics. A benefit-cost analysfsiof 
the plans is performed from the, viewpoint of different towns, 
and income groups. It is assumed that the alternative to 
each plan considered is a simple foundation plan in which "the 
state pays to each community funds sufficient to provide a - 
minimum- level of education and finances the plan -with a state- 
wide tax with an incidence proportional to mean family 
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Table 8. Reduced Form Equation for .I§;<PRST 
Dependent Variable: Current Expenditures- per Student, .1970-71 
• . . Method: Ordinary Least Squares 
'Functional Fo^m: Linear in Logarithms- 

• I'^J^-ition i-s weighted by size of Town. Sample includes 
nil no .Town n and Cities? in Massachusetts. 

(t-statistics are in parenthesis) 



'E^i uation (-8,1):; 

«< 

•EXPRST = 0 8474 - 0 1509 PCRES + 0.4201 MENINC* + 0.0745 FBLOCK 

S^l^.U L3^4]_ J2.^64)_ (2/58) 



+ 0.0816 FUND 7 + 0. 0843 TAXCAP + 0..0119 PCPRO 
(1-90) V (2,20) (0.66) 

+ 0.07 05 MEDED 0. 0081 RELIEF + 0. 0860 PCRICH 
(0.40)^ (0.28) (2.25) 

- 0.0057 PCCATH - 0.37546 PCSTUD ~ 
'•.■.■•(0:38) (6.13) 

R^ = .7199 ' F(ll,118) = 27.576 
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income.' The st.ate subsidy in the foundation plan is set 
equal "t^:the current minimum per-pupil e^cpenditure in . 
Massachusetts. . The costs to .the income group or town of 
each plan is simply the additional taxes plus change in 
not rdundntion plan subsidy associated with the plan. 
Hcinofit!; of. educational expenditure can in principle be 
estimated by trying..,to enumerate the' specific benefits . 
received from educational expenditure, quantifying -them 
and relating 'incremental benefits statistically to incre- 

^ mental educational expenditure Unfortunately , current 
knowledge does not permit ^ good estimate of benefits in 
this fashion . T he only studies which relate expenditu're 

'to school outputs use reading and mathematical test scores 
and dropout rates as measures- of output . ^ Consumption 
benefits, either "in the immediate pleasure of attending a 
better school, or in future enjoyment of life made possible 
by increased learning are omitted. Further, translation of 
incremental gains in test scores to, incremental gains in 
lifetime income, i.e., measurin^j t'he monetary value of a 



. 'Many state foundation plans operate in a 'different manner, 
fho state sets the minimum -expenditure level and localities 
receive the llifference between that amount and the amount which 
can be raised with local tax ratd X. X is the rate which, 
when applied _to the wealth of the richest community-, produces 
the foundation level of expenditures. ,If the statewide reve- 
nues are raised. .by a fsroportiona], tax on wealth per student, 
the incidence of the two plans is the same. However, if state- 
wide tax3s are proportional to mean family income the form of 
the foundation plan assumed here is more favorable to commun- 
ities with a low-ratio of wealth' per student to mean family 
income. Specifically, the form of the foundation plan assumed 
hero is less disadvantageous to big cities than the alternative, 

*^See, for example, Coleman et al. (1866), Katzman (1967), 
Durkhoad ot aj.. (1967) and Bowles~("X970)'. 
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Figure 4a 

State iCxpendit'ure Exceeds 
Desired Local Expenditure, 
In Absence of Subsidy 



Expenditure Per Student 
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BENEFIT = OABEq + BE^E^F = E^ + / P(E)dE 

E, 
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BENKFIT = OABE - BCF 
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Figure 4b 

Desired Local Expenditure 
Exceed State Expenditure, 
In Absence of Subsidy 



Expenditure Per Student 
E 

s 

OAFEq - E^EqFC = Eq ■(■ / P(E)dE' . (9b) 
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test score increment, is not f(^asible with present knowledge. » 
Therefore, direct enumeration and quantification of benefits • 
IS not done. Instead, benefits are. measured by assumi^ng that 
consumers of educational. services correctly evaluate the 
individual' benefits to themselves, and -that the current system' 
.of fJ.-f:'-Mi r.-.l ixccl scliool finance enables most C9nsMmors to 
realize their preferences. Benefits are what the. buyers per- 
ceive them to be. 

The assumptions made above rec^uire that local finance of 
education leads to the optimal amount. of expenditure. It is " 
assumed that external benefits of education . apply only to the' 
minimum spending level which is provided by the foundation* 
plan.^ ■ V ^ 

Two general typos of aid plans are analyzed. In Plan 1,, " 
the state provides all funding, with local or individual supple- 
ments to the state subsidy not permitted. The benefits of 
Plan 1 are pictured in Figures 4a and 4b. 

In Figures 4a and 4b, Price is the local residents' share 
of expenditure per student, is expenditure per student under 
sta'te financing, ' is local expenditure under local financing, 
assuming no outside subsidies, MV„ is the marginal evaluation' 
of expenditure at spending level E^ and DD is the demand curve 
f6r .educational expenditure. The total benefit of the state 
program is the dollar reduction in local costs plus the increased 



Grubb (1971) estimates benefits from elementary and secondary 
schooling for different income groups by relating years of educa- 
tion to income and adjusting for drop-out rates for pupils from 
different social classes. H^Wever, Crubb's estimates only measure 
total benefits of educational expenditure; they provide no infor- 
mation on incremental benefits related to incremental expenditures 
'My assumption that external benefits apply only to a minimum ° 
spcnclincj Icyol is also used by Pauly (1967) and Feldstein (1973). 
IE all increments of expenditure have spillover effects, then a 
system -of local finance will lead to too low a level "of expendi- 



(decreased} consumer surplus resulting from the increased . (decreased) 
expenditure per student. Note that the benefit in Figure 4b can be " 
negative if - the value of consumer surplus loss exceeds the direct 
value of state assumption of .lockl ^costs . If the benefit in " ' ' 
.Figure 4b is negative, the locality or individual would be better-off 
f '•'i'.'--..i.ioM by i.L..;o].r. m oLhor words, a negative value of 
benefit, if the program is viewed as public financing for individuals 
is..equivalent to a' situation in which the individual would be' willing 
to sacrifice the public subsidy and purchase'the same type of educa- 
tion in the private market. 

In- Plan 2, the s£ato subsidizes education by sharing the 
costs with individuals and or towns. .The state plan is equivalent' ' 
P"'"" reduction. Figure 5 depicts the measurement of benefits 



Price 



P=l 



= {1tM) 



Figure 5 




^0 ^1 



Expenditure Per Student 
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BENEFIT = ABCF -K.CFII = (OBCE^ - OAFEq) -f -(CEqE^H - -E^FHE^) . v 

-= OBCEq - OAHE^ + CEqE^H ■= Eq - (1-M),E^--I- / P(E)dE (10) ' - 



In Fiquro Oli is the unsubsid ized price, while OA 
is the price after the matching subsidy. The subsidy leads 
to an increase in expenditure from Eq to E^.' The benefit - 
is the increase in the area between the demand^ curve . and 
locally assumed costs, which is the sum of the product of 
the .per-vnit subsidy times the 6rigUal expenditure p^ is 
the consumers' marginal net benefit >??5!h incremen-tal .^.end- 
ing. Note that the area CGII represents the difference between 
total aid expenditure of "the state and the perceived benefit, 

Coi^s of' both types of plans for each locality are cal- 
culated by summing the projected increases in stlte'aid over* 
all conmiunities, and then apportioning thfe share of costs - 
in proportion to the relative mean income and relative student 
to population ratio of eacl^ community. 

'All the plans considered , are composed of either lump-sum 
grants or price changes, or combinations of the two., a lump- 
sum graht, which can be added to by the locality, is treated, 
along with its accompanied change in tax liability as a change 
in net income, and the expenditure change projected from the 
estimated income elasticity. 

A number pf assumptions made here bias the results in 
favor of the reform plans, especially those that promote more ' 
school spending. First, it is' assumed that changes'" in financing 
arrangements do not affect the unit costs of education. If 
the teacher supply schedule Is upward sloping,' if centralization 



Moynihan (1972) argues that the primary effect of reform 
of school finance will be to raise teachers' salaries. Moyni- 
han s argument implicitly assumes that the supply of teachers 
IS totally inelastic. However, Bean (1973) has shown that 
teacher supply is quite responsive to wage rate change. 
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of finance serves as an impetus to future teacher unioniza- 
tion, or if increased state control reduces productive effi- 
ciency, the unit costs of quality education may rise. Second, 
no account is taken of the excess burden of taxation rcsul- - 
tinq Crom the increase in state- taxes. Finally, assuming 
I)iv(;j>(,rL ioncih Lncidouco of state, taxes' probably exaggerates 
the redistributive effect in favor of the poor. 

B. Definition of Groups, 
Mobility Assumptions and Reform Plans 

Chancjes in financial arrangements for funding education 
wiXl affect both the spending behavior of currently consti- 
tut^^ communities and, through changes in residential location, 

siTion of communities. A full model of the urban 

* * ,« 

s required to explain the precise interaction between 

IDenditure and locational cfhoice. This paper will 

explore the^ incidence of reform, plans undpr two^ alternative 

mobility assumptions. ' - . ' 

\ . • 

Ass umptioQ Ij There is perfect mobility for all 

ind-ividuals. Location* is influenced only by school expenditure 

and housing costs. Therefore, the price of education is the 

same for everyone. The only measures of ability to pay for 

education are average family .income and family size. As a 

' first approximation, it is assumed that family size is indepen- 
dent of income. All school aid plans use income, rather 'than 
community wealth per student, as the measure of ability to pay. 
The base plan, .to. which reform plans are to be compared, is 
a tuition vouchor plan under which all individuals receive -an 
amount per child equal to the 1969-70 expenditure of the 

^ lowcst-spondincj community in Massachusetts, and are free to 

47 - - 
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supplement the vouchor with th_ei.r personal funds to purchasq 
aboyo-njinitnum quality education;." It.ds assumed that income 
level is the only* source of variation in. desired expenditure 
on education. Using alternative assumptions alaout the- magni- 
tude of incoino and price olastifcibies , and setting the expon- 
<liiiir.- <,[' Uic.iiu-.ui incGmc f.-imUy equal ito the-' average Educa- 
tional e,xpenditure per pupi.l in the' 'state, desired oxpendi- 
.ture, in the absence, of • subsidized' pVices , is pr,oj(scted for 
all ihcomQ groups. Benefits and costs for 'several proposed 
programs are then caipulated for all income groups, ranging 
from mean family income of $500 .to $50,000 at intervals of 
$500v ' ■ ■ . ■ 

iissunii^ti^on -11 : ^ All' characteristic^, of' communities, will 
be urfef fec'ted by introduction of reform plans for sphool 
spending. Therefore, desired ejfpendi.ture without 'teform 
is detorminad in part ^by current price differences among 
commun-itiefe. AlJ school 'aid reform plans use equalized 
wealth per public '^school pupil as the measure of ability/ '.to 
pay, with the-exc6ption of the ^fasscft:husetts p.lan'which' uses 

per school attending child. The .price of 
eciuca'tion in each community is projected from ecjuatyion (5.4). 
Statf expenditure, in the base foundation plan, is sett a£ 
the minimum level for tho year 1970-71. Ac taal 'expenditure 
for education in 1970-71 is Assumed to be the desired 
expenditure for education for each community in thV 
absence of a pr,ice subsidy from the State. Benefits and 
costs for the proposed, programs are then estimated for* 

IIS % 

all towns^ Net ^ains from t:he programs (benefi!ts minus 
costs) pre then rogrefssed on community characteristics * 
to examine 'the differential impact of the programs by 
income level and degree of urbanization. 
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The , following specific reform plans are considered: 

^ Plan la ;' Tjie state, assumes all costs of public educa- 
tion • 'Any communrty (family) 'must sacrifice the entire ' 
state subsidy in order to' purchase more i^xpensive education, 
lixpcnditurc is set at the current average level of expendi- 
Lurt* pup i I . \ 

.Plan lb; Plan lb is ^the same a^ Plan la, except, that: 
expenditure is set at the level of the highest-spending town. 

Plan 2a: Plan 2a is a version of the power-equalizing 
plan suggested bv Coons, Clune and Sugarman. State. aid. to * 
localities is gi/ven so that the price of education faced by 
each locality (individual) is proportional to the relevant 
measure of ability to pay. (P = kA) . » If E is expenditure,, 
and S is state aid-, then:"^ 

(E - S)/C = _kA ^lO) 

• Rearranging, state aid can be expressed as: ' 

S = (1^ - kA)E - (11) . 

If A is average, ability to pay (average income or 
average w.ealth per student), (11) can be rewritten as: 

\\' = (I - k3^A/A)E - (12)., 

} ^rhe value of determines the overall subsidy to local 
spending. The greater k^, the higher the price faced by all 
localities (individuals). If k^ is equal to one, the average- 
locality receives no aid, while poorer localities receive a 
state subsidy and wealthier localities pay an excise tax on' 



Feldstein (X973) shows that the concept of wealth-neutrality, 
i.e., no correlation between wealth and expenditure, is realized' 
\\V a powcr-cciualizing plan 'only if the wealth elasticity of 
Joniand is equal to the price elasticity of demand. 
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education. The problem with an excise tax on education. 
■for local communities is .that it would encourage indivi- • 
.duals to use private schools and make it advantageous 
for the locality to' reduce to a minimum expenditure on .public 
education. Whilo-it would bo possible to purchase resources, 
ot cost in private, schools, resources in public schools would 
I'" iv.xccl. -In pr.-.cLico, many states ;with percentage l^qyaUiza- 
■tion plans circumvent this problem by 'imposing a lov-Jr -limit ^ 
on the matching rate implied by /equation (12). This practice 
negates the principle of _ power.-equali2ing . ' 

For Plan 2a, the highest feasible value of k^^ chosen. 
The value of k^ is chosen so that public schools will nof ' . 
be more costly to users than private schools using e^ual 
resources in any .community. Details of calcHlatioa ^pf the- 
highest feasible vhlue of k^ are given in Sections c( an^ Dl 

Flan_2b: Plan 2b differs from Plan 2a in the- c^ice'of . 
the -value of k^. In Plan 2b, k^ is set equal tol/f/^^, ' '' 
where A^^^^. is equal to the value of the ability "C^-arindex 
in the community with the highest mean income or^lth, p^?.- ' 
student, 'depending on which of these two^ measures is chpsen 
as thd measure of- ability to pay. This choice of k^ majces ' 
the price of educatioa^ equal to unity in the^coimnunity Vit>li • 
the' greatest ability to pay,' and propor-tionately lesfe "thaai ^" ' 
one in communities, with proportionately less ability.' . ' 

PlojlJ.: Plan 3 is the' current Massachyse.tts state aid 
plan. It is assumed that the plan is "fully funded over, a ^ 
long period of time', so that localitiesv^( individuals), .are. <^ 
aware -of the prices they face. Under the. plan, state-aid . is 
equal to: '. . • ' 

^ S = mE, m = .65 A/K. , • ■ ' .• V ' US) 



Coons, Clune and Sugarman (1970) describe theV anbi- \ 
equalizing effect of the lower-limit on state iridj in Vthe \ 
Rhode Island percentage equalization formula/ 1" 
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Sfxb^ect to the constraints: ^ * 1- 

: ^ . .15 < m <'^85 " \ (14) 

and . . / 

- . HOmK, < S < l . lOiiiij ' ' (15) 

^ ;v/lK'CO ij is average (reimbursable) per- pupil expenditure 
in the state . • . " . ' 

^ Projection of optimal expenditure for individuals and • 
••localities in response to the plan Ls complicated, and is 
explained in detaij. ih sections C and D. ' . . - 

. C. Benefits and Costs of Reform Plans 

Assuming Perfect Mobility - ' ' _ 

^ c • , 

o 

This section shows the results of the Ipenef it-cost analy- 
•sis described in Parts A and- b; for- all of the plans,, under- 
the assumption of perfect mobility; The methodology used is 
described and the results presented' separately for each plaYi. 

PlanjL: Desired expenditure for each income group is 
estimated by the equation: .4 

^d " ^^"^^ ' (16)' 

. where is desired expenditure per student, Y is mean 
family in<5oine,, and a, and c are constants. Calculations hre 
performe-d for ^alues of c, the income elasticity of demand, "■ 
of 0.4, 0.6, and 1.0. The constant "a" is estimated by sub- * 
stituting mean expendit.ure and mean family income into equa- 
tion (16). Thi^ gives desired ,expen4iture when the price of - 
a dollar. of resource inputs is one dollar. - " 

To estimate benefits., the equation E = aP^Y^ is solved 
for P, the price of an expenditure , to obtain the dollar value 



■ to consumers of an additional dollar spent on e^ifcation 
OS a function of expenditute. ■ ■ ' 

P = a-l/V^/b>/b /" (17) 

C.-ilculation.s arc performed for values of b, the price 
ola..;LiciLy oC demand, of -0.2-, -0.4, -0.6, and -1.0. The 
two higher estimates of price, elasticity represent the range 
of Feldstein's, (1973) estimates, and are .included to test 
the sensitivity of the results presented' here-- to reasonable 
variations in. assumed parameters. Then, benefit is estimated 
by. the formula: 

s 

BEN = t / a-l/V^/^E^/^dE ~ ' (18) 
^ ■ • ^d ' . 

In calculations for Plan la, E^ is the average por-pupil 
expenditure in the scate. In calculations for Plan lb, E is' 
the per-pyplx expenditure in Weston, \he wealthiest town.^ 
Costs are estimated by the formula- 

COST = (Y/Y) E^ + E^.^ (1 - Y/Y) " (19) 

where Y is mean family income in the state, and E . is 
the. expenditure of the poorest town. Thus, costs consist"of 
the sum of the tax liability required to pay for the. statewide 
funding and the net 'loss (gain) incurred by the elimination 
of the foundation program. 

Tables 9 and 10 show, benefits , costs, and net gain.5 for 
both Plans la and lb, using the best. es':imates of the price 
and income e^nsticities from Part II. Tables 11 and 12' show 
benefits, costis and not gains using a lower bound on the 
income elasticity and an upper bound. on the price eliSticity. 

Plnn_2£i: J3erorG estimating benefits for PJan 2a, it is 
;necessary to choose the highest feasible 'value of k^^. Then, 





•Table 9. 


Benefits' a. ..' Cos':s, 


Plan la 








State ExpciidiCurcs per Pupii = 924.34 






1: 


Price Elasticity = 
Income. Elas.ticicy = 


-0.4 
0.6 • 


• 


fncomc 


1 


Benefit 


Cost. 


* 

Net Gain 


3,noo 


387.95 


. 576.26 • 


664.84 


- 88.58 


5,000 ■ 


527.09 


727.17 ' 


718.06 


9-. 11 


7,000 


■ 645.01 


' 824.36- 


■771.29 


53.07 


9,000 


749.48 


1 

884.55 


824.51 


60.04 


10,000 


798.92 


903.56 


851.13 


52.43- 


.11,000 


845.94 


916;15 


877:74 


38.41 


12^000 


89) .28 


922.87 


904.35 - 


18 ts:^ 


13,000 - 


93 5.. .3 


924;18 


' 930.97 


6.7.5 


14,000 


977.65 


920.46 


957.58 


- 37.1?." 


15,000 


1018.97 


912.03 


984.19 


- 72.17 


16,000 


1059.20 


899.16 • 


- 1010.80 


- 111.65 


18,000 


1136.76 


861.05. , 


1064.03 


- 202.98 


20;000 


1210.94 


807.72 


1117.26 


-•309.53 


22", 000 • 


1282.21 


/40.46 


1170.48 


- 430.02 


26,000 


. 1417.39 


568.06 


1276.93 


- 708.87 


30,000 


1544.46 


350.25 


1383.38 


-1033.13 


40*} 000 


"1835.44 


- 364.78 ' 


1649.51 


-1649.51* 


50,CU0 




-1287.63 


1915.64 , 


-1915.64* 



* 

Net r.ain cannoL exceed co.«!C, since individuals have option of 
purclinsiny private education. 
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Tabic 10. 


Benefits and Costs, 


Plan lb 


• 






State 


lixpenditures 


per Pupil = 


1477.00 






Price 


Elasticity = 


-0.4 






- 


Income 


Kl.'isticity = 


0.6 




. Incoiiic 


Ijcs I ri'd 
S))i'ik1 LIU' 




licMicCit 


Cos t 


Net Gain 


'3,000 


388.0 




611.8 


794 ..9 


m.i 


, 5)000 


527.1 




803.6 


934.8 


- 131.2' 


7,000 


645.0 




950.9 


1074.7 


- 123.8 


9,000 


750.0 




1069.1 


1214.6 


- 145.5 


10,000 


798.9 




1119.7 


. 1284.6 


- 164.9 . 


11,000 


845 . 9 




1165.5 


1354.5 


- 189.1 


12,000 


891-.3 




1206.9 


1424.5 


- 217.! 


13,000 


935." 




1244.5 


1494.4 


- 249.! 


14,000 


977 .6 




1278.4 


1564.4 


- 286. C 


15,000 


1019.0 




1309.0 


1634.3 


- 325.3 


16,000 


1059.2 




1336.5- 


1-704.3 


- 367.8 


18,000 


1136.8 




1582.9 


1844.2 


- 461.3 


20,000 


1210.9 




1418.9 


1984.1 


- 565.2 


22,000 


1282. 2 




1445.6 


2124.0 


- 678.4 


26,000 


1417.4 




1474.0 


, 2403 . 8 


- 92 9.8 


30,000 


1544.5 




1473,1 


2683.7 


-1210.5 


40,000 


1835.4 




1364:0 


3383.2 


-2019.2 


50,000 


2098.4 




1128,4 


4082.8 ■' 


-2954.4 
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Table -11. Benefits and Costs, Plan la 

State Expenditures per Pupil, = 924.34 
■ Price Elasticity « -l/o 
InconiG lilasticiLy = 0.4 























IncoHie 


Spend j 11 j'^ 


Bone fit 


Cos t 


N'eL Gain 


3,000 


518.16 


818.^07. 


664.84 


153.23 


c r\ r\ r\ 

5^000 


635,63 


873.65 


718.06 


155.58 


7,000 


727.20 


901.64 


771.29 


130.35 


9, 000 


804 . 10 


• . 916.16 


82^.51 


91.64 


10,000 


838.71 • 


920.25 


■ ■ 851.13 


69.12 


ilj 000 


871.31 


922.79 


877.74 


45.05 


iZ, 000 


902.17 


924.07 


904.35 


19.72 


13,000 


93r:5^ 


924.31 


930.97 


- 6.(5 


14,000 


■ 959.54 


923.68 


957.58 


- 33.90 


15,000 


986.39 


■ 922^30 


984.19 


- 61.89 


16,000 


-1012.19 ■ 


920.29 


1010.80 


- 90.51 


18,000 


1061.02 ■ 


914.70 


1064.03 


- 149.33 


20,000 


1106.69 


907.43 


1117.26 


- 209.82 


22,000 


1149.70 


898.86 


1170.48 


- 271.62 


26,000 " 


1229.15 


878.84 


1276.93 


- 398.09 


30,000 


1301.55 


, .856.12 - 


"1383.38 


- 527.27 


40,000 


1460.29 


7 92.49 


1649.51 


- 857.03 


50,000 


1596.62 


723.96 


1915.64 


-1191.68 



Table 12 • benefits and Costs; Plan lb 

State Expenditures per Pupil" = 1477*00 
Price Ela^sticity = -i,0 
Income Elasticity 0,4 



Incoisio 


- 


Do;; Lr<Hl 
Spundinv, 


ironof it 


Cos t 


Net Gain 


3,000 




518.2 


1060.9 , 


794.9 


266.1 


.5,000 




635.6 


1171.6 


934.8 


236.8' 


7,01)0 




727 .2 


1242.5 


1074.7 


167.8 


9'000 




804.1 


1293.0 


U14.6 


78.4 


10,000 




■ 838.7 


1313.3 


1284.6 


.28.8 


11,000 




871:3 


1331.2 


1354.5 


- 23.3 


12,000 




902.2 


1346'. 9 


1424.5 


- 77.6 


13,000 




/ 931.5 


1360.9 


1494.4 


133.5 


114,000 




959,5 


1373.4 - 


1564.4 


- 191.0 


15,000 




9CG.4 


1384.6 


1634.3 


- 249.7 


16,000 




1012.2 


1 7 


• 1 1 HA 1 


inn r 

- 309.6 


18,000 




1061.0 


""^i4Tr.o - - 


— 1-844.2 _ 


- 432.2 


20,000 




1106.7 


1426.1 


1984.1 


- 558,0 


22,000 




1149.7 


1437:7 . 


■ 2124.0 


- 686.3 , 


26,000 




1229.. 1 


1454.9 ' 


2403.8 


- 948.9 


30,000 




1301.6 


1466.1 ' 


2683.7 


-1217.5 


40,000 


f 


146'0.3 . 


1476.9 - 


3383.2 


-1906.3 


50,000 




1596.6 


14 7 2-. 3 


4082.8 


-2610.5 
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having sot the price schedule, it is necessary to project 
changes in expenditure for all income groups, using the 
estimated parameters of the demand for education- equation. 

. The value of k^^ for Town i that makes price equal to 
Olio .i.<; Y/y, Hiiiccy price- is equal to k^ Y/Y. However, k^^ 
nu'iy bo cjroator than Y/Y, without inducing a shift to private 
{.schools, for two reasons: 

1) The ratio of students to population is greater among 
•the fraction of the population using elementary and secondary 
schooling than among the population as a whole; 

2) Property taxes used to pay for public services ai-e " 
deductible -from federal income taxes. Expenditure on private 
schooling is not tax deductible. 

y 

Assuming .that the 'ratio of school age children to people 
in families divided by the ratio of public school children ■ 
to population is the appropriate measure of the relative gains 
to parents of public financing, and using as an estimate of 
tax deduction for each income bracket the marginal tax rate 
for a family of four using the standard deduction, a crude 
estimate of the maximum permissible k^ for each town was cal- 
culated by the formula: 

k^ = (RPRIV/RPUB) (1/(1-MARTAX) ) (Y/Y) (20) 

RPRIV is the ratio of school age children to people 
in families, RPUB is J:he ratio of public school students to 
population,, and MARTAX is the assumed marginal tax bracket 
applying to the family income level in question. Assuming no 
demographic differences among income classes, a value of k^^ 
was then calculated for the income level corresponding to 
every town. The minimum of the maximum possible k^^'s was then 
used in the price variable for Plan 2i. 
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-- - Pidn 2b: In Plan 2b, is simply the ratio b£ the 

.income in the richest town to state income. 

Expenditure will 'change as a result of Plan 2a\ because 
of both price iuul income effects." The individual's i,ncome 
win bo alLc.rocI both by the subsidy and by the corresponding 
<-.-.:< chancjo. The i-a.x change itself is a function of iridivi- ' ' 
duals' oxi^enditure responses. For the representative Vown, 
the resulting expenditure equation can be written: 

E = aP^(Y-(l-P)E)= ' ^ (21) 

where (1-P) is the state matching rate on expenditure. 
The expenditure for the representative town under Plans '2a 
and 2b were estimated by nonlinear methods. Then, E was -cal- 
culated for all individual income levels, with the tax liia- 
bility at each income level equal to the average tax level 
multiplied by the ratio of income to mean state income. Using 
the resulting expenditure predictions, benefit is calculated 
by: 

^1 

BEN = Eq - E^P + / a-l/^-^/^E-l/b^j, ^22) 

F 

while cost is equal to: 

COST = (Y/Y) ((l-P)E) + E^.^d - (Y/Y)) (23), 

Tables 13 through 16 show gains and losses by income 
class for Plans 2a and 2b. ' 

Plan_3: Plan 3, the Massachusetts law," is considerably 
more complicated.' Projection of expenditure wi^i a simple \ 
logaritlimic domuiid curve is outlined below. 



'a moro detculod description of the Massachusetts Plan is 
found in Daniere (1969). 
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Table 13 • Benefits and Costs, Plan 2a 

< 

Price = 0.8433 Y/Y 
Price Elasticity = -0.4 
Income Elasticity = 0.6 



1 iicc>:iio 


■ .Six.'iuJ i n;- 


IJcircfit 


Cost 


Not Cain 
- 82.0 


3 , 000 


735.5 


401.6 


483.6 


5 , 000^ 


814.6 


426.2 


416.0 


10.2 


7,000 


871.3 


* 

397.8 


348.4 


■ 49.4 


9,000 


916.2 


334.3 


' 280.7 


53.6 


10,000 


935.8 


292.5 


■ 246.9 


45.6 


11,000 


953.8 


245.0 


213.1 


31.8 


12,000 


970.5 


192.3 


179.3 


13.0 


13,000 


986.2 


i:.5.o 


145.5 


- 10.5 


14,000 


1000.9 


73.5 


111.7 


- 38.2 


15,000 


1014.8 


8.1 • 


77.9 


- 69.9 


16,000 


1028.0 


- 61.0 ' 


44 V 




■ 18,000 - 


1052.5 


- 209.0 


- 23.5 


- 185,5 


20,000 


1074.9 


- 368.9 


- 91.1 


- 277.7 


22,000. 


1095. (J 


-'539.3 


- 158.7 


- 380.6 


26,000 


1132.8 


- 908.1 


- 294.0 


- 614.1- 


30,000 


1165.7 


- -1309.0 


- '429.2 


- 879.8' 


40,000 


1ZJ4.7. 


-2425.0 


- 767.2 


-1657.8 


■ 50,000 


1291 . 1 


-3670.7 


-I1U5.3 


-2505.4 
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• 


Tabic 14* 
• 


liciicfics and Costs, 
irice = Y/\ 

max 


Plan 2b 








Price Elasticity = 


-O./f 








^Income KListicity = 


0.6 




Income 


• 

SiK'iid ini; 


Hcnef it 


Cos t 


Not Gain 


3,000 


9A8.7 


486.2 


621.6 


- 135.4 


5,000 


1050.8 


582.5 


646. 1 


- 63.6 


7,000 


1123.9 


631.7 


670.5 


- 38.8 


9,000 


1181.9 


65'b.7 


694.9 


- 4A.3 


10,000 


1207.1 


651.5 


^ 707 . r 


- 55.7 


11,000 


1230.3 


647.4 


719.4 


- 71.9 


12,000 


1251.9 


639.1 


731.6 


- 92. f 


13, QOO 


1272.1 


626.8 


743.8 


- 117. t- 


14,000 


1291.1 


611.0 


756.0 


• 

- 145. C 


15,000 


1309.0 


592.0 


768.2 


176.2 


16,000 


1326.0 


570.0 


780.4 


■ - 210.4 


,18,000 


1357.6 


517.8 


804.9 


- 287.1 


20,000 


1386.5 


.455.8 


829.3 


- 373.4 


22,000 


1413. ^ 


385.3 


853.7 


- 468.4 


26,000 


1461.2 


221.8 { 

i 


902.6 


- 680.8 


30,000 


1503.7 


32.6 


951.4 


- 91,8.9 


60,000 


1592.7. 


- 530.4 


1073.6 


-1603.9 


50,000 


1605.4 


-1194.2 


1195.7 


-2389.-/ 
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Table 15» Benefits and Costs, Plan 2a 
. Price « 0:8433 Y/Y 
Price Elasticity « -1.0 
Income Elasticity = 0.4 



Jlicolm; 


l>|)i:iul iiii', 


Bcncific 


Cost 


Net Cain 


3,000 


2597.5 


838.1 


487.6 


350.5 


5,000 


1911.8 


703.4 


422.6 


280.8 


7,000 


1562.3 


560.0 


357.6 


f 202.4 


9,000 


1343.7 


417.2 


292.7 


124.5 


10,000. 


1261.3 


346.8 


260.2 


• 86.6 


11,000 


1191.2 


277.2 


227.7 


49.5 


12,000 


1130.6 


208.5 


195.2 


13.3 


13',O00 


.1077.6 


140.7 


162.7 ■ 


- 22.0 


14,000 


1030.8 


73.9 


130.3 


- 56.4 


15,000 


989.0 


7-9 


97.«fe 


- 89.9 


16,000 


951.4 


- 57.2 


65.3 p 


-122.6 


18,000 


886.5 , 


- 185.0 


0.3 


-185.3 


20, 000 


832 .2 


- 309.5 


- 64.6 


-244.9 


22,000 


785.5 


- 431.2 


-"129.6 


-301.6 


26., 000 


711.9 


- 666. J 


- 259.5' 


-406.8 


30,000 


652.5 


- 891.8 


- 389.4 


-502.4 


40,000 


549.0 


-1420.6 


- 714.2 


-706.4 


50,000 


480,2 


-1909.5 


-1039.1 


-870.5 
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Tabic 16. IJeucfits and Costs, Plan* 2b 
Pr^ice .= Y/Y 

Price Elasticity = -1,0 
Income Klasticity = 0,4 







UcncliL 


' Cos l: 


3,000 


5087.3 . 


1204.5 


741. 0' 


5,000 


3744.3 


• 1152.9 


845.0 


7,000 


3T559.8 


1074.3. 


949.0 


9,000 


26J1.6 


. 985.8 


1053.1 


10,000 


^ 2470.3 


939. 9' 


. 1105.1 


11,000 


2333.0 


893.4 


1157. A 


12,000 


2214,4 


846.5 


1209.1 


13,000 


2110.5 


. 799.5 


1261.1 


-14,000 


2018.7 


752.4 


1313.*1 


15,000 


. 1936.9 


705.4 


1365.1 


16,000 


1863.3 


658 5 


1 A 1 7 1 


18,000 


1736.2 


^565.3 


1521.1 


20,000 


1629.8 


473.1 


1625.1 


22,000 


1539.2' 


381.9 


■1729.2 


26,000 


1392.4 « 


202.9 • 


1937.2 


30,000 


1277.9 


28.6 


2145.2 


40,000 


1075.3 


-388.0 


2665.3 


50,000 


940.5 


-780.5 


3185.3 



tso.L Clin 
463.5 
307 .8 
125.2 

- 67.3 

- 165.2 

- 263.7 

- 362.6, 

- 461.*: 

- 560.7 
659.7 

-758.6 

- 955.8 
-1152.1 
-1347.3 
-1734.^ 
-2116.6 
-3''053.3 • 
-3965.8 
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l-of each income group' under Plan 3, the pri-ce of 'an * 
'oxponditurc/ is equdl to 0/65 Y/Y, subject to the restriction 
that price cannot be greater than .85 or les.s' .than ..25^ 
*Lot Pj denote the price facing -"an ' individual who" is rec'eiving- 
thcj mnrcjinnl su!>sidy. Ml individuals spcndiiig at least 
550 |..T.:.-iii. <,r ,iv.M-.\<jc rjxppnditurc and less than llO percent • 
will Lace marcjinai- price P£.- Tor others, the* margin^rl price 
'is 1.0, ■ V : 

Bene' .ts under the plan were' computed on the assumption 
that the society consists of groups o'f indiyj dua,ls with tjW^' 
mean income in each group corresponding to' the' mean income'of 
a town in the sample. Average expenditure is initially set 
to be equal to projected average expenditure in the absence 
of the plan. ,Then, projected "'expenditure .is computed for 
each qroup at prices P^^, corresponding to that group and^ P^ , ' 
where P^ equals one. Letting isP^ and EP^ represent cxpendi^- 
tures, corresponding to.Pg an^ P^^ respectively, tl?e e'xpenditure 
projections .depend on^ both EP„ ancKjEP, . ' o ' ' - 

C^se Ik EPq i3 ,gre^iter than or equal to I.IOE. The 
gtoup will spend more» than LCIOe even without the subsidy., • 
Spending; is unaffqcted 'by the' subsidy , E = EP . . .' . ' 

Case_2: EPg. is- less than l.lOE but greater than oi? 
equal to .80E. - ' - - ' * ' . 

a) If BP, is less than 1.10E/E''= EP, . .The 
subsidy incrQases^^ expenditures from -EP^ to^LT^^, moving along' 
the demancl curve-. . • ■ . . 

. b) If EP^ is equal' to or greater than l.lOE,' 
E = I.IOE^. Dcsi;:od oxf^>Gndituros at the subsidiiicd price 
exceed 1 . 10E-._ BuL- additional .loxpendiLurps beyond l.lOE are 
not niatchod by -the state. Since thQ umrginal value of an 
incromcn'tal dollar on education at 1..10E is less than one, 
spending v/ill equal \l.lOE. . * ' 



Case 3 



EpQ is less than .80E, 



If EPj^ is less than .80E, E = EP^. Even' 
with a lower jprice, expenditures v/on't be stimulated. $ince 
the ^lump-sum subsidy on 80 percent of the state average is 
rocc'ivod whatovcrHhc group , spends , the subsidy program will 
not olLcr oxpcndiLunos . • "* " - 

-,b) EPj^ is pqual to or gr;eater than .80E'. 
Case 3b is depicted in' Figure" 6. - " 



Price 



/ 



/ 




Expenditure Per Student 



In Figure 6, DD Ts the marginal evaluation curve for 

education^al expenditure. The marginal price facing consumers 

is given by the discontinuous set of lines PA, BJ, and KL. A 

shift -in consumer expenditure from EP^ to EP, results in a 
• • u J, ^ 

lossjn consumer surplus oquiil to iiron I, the amount by which 
pci'QG oxcoods marginal evaluation to the left of the marginal 
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price change, and a gain equal to area II, the amount by 
which marginal oyaluation exceeds the subsidized marginal 

^i)rice to the richt of ^.s'OE.. If area TI (triangle BFH) 
exceeds area I (triangle AGF) , utility is maximized at 

. expenditure level EP^; if not, the optimum expenditure is 
Kl*y. Mali} that if K\>^ lies to the right'^of l.lOE, then 
optinium expenditure is equal to I.IOE. ' . 

After estimating expenditure for each group, the 
corresponding state subsidies .are cpmputed. Then, average 
expenditure 'and average subsidy per student are computed ' 

♦by tak^nq a weighted , ^ver^ge of all the groups. The average' 

^subsidy per student is used, to compute the tax liability ,^ 
for all groups, while. the average expenditure is used to com- 
pute, a new s'dt of ^expenditure aid' limits* . Using .the new 
values of disposable income and expenditure limits, pro- 
jected* expenditure is then- recomputed for ev^ry group. The 

» 

results- of tlie 20th ite<ration appear in the l^ables- 

Tcxbles 17 and 18 show gains >and losses for each income 
group for Plan^ 3-^— - ^- " 

Tables 9 through 18 show mixed^ results, for the different 
plans. Using the best elasticity -assumptions obtained in 
Part II, both statewide financing (variant la^) and power- 
equalizing (variant 2a) redistribute incbifie to the lower- 
middle part of the income distribiq£ion . (The mean income in 
the sampi^^is 12,751,) Statewide financing has no effect 
on the mean citizen^ s fiscal position. Below-average income 
individuals gain by having the upper-^middle groups shaxt; in 
.the finano^ing of their schqpls. Losses to 'the upper-income- 
qroups 'exceed gains to the Uower^ groups , but ultii^ate judg- 
ment depends on the relative weights the reader wishes to. 
\Anrv on yains and losses for different groups. It is con- ' 
cei^abic that statewide financing would be found preferable. * 
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Table 17. Benefits' and Costs, Plan 3 
Price Elasticity = -0.4 
Income Elasticity^ - 0.6 



Iii.H'iik; 

.• 10,191 
11,005 
12,012 
13,059 
14,004 
15,038 
16,389 
17,133 
18,112' 
19,221 
21,563 
22,938 
"23,371 
30,963 



SiicikI i 1 1'.; 

103/ .9 

1056.3 

1068.7 

1083.2 

1097 .6 

1 IIO.O 

1123.0- 

1139.1- 

1161.0 

1194.8 

1194.8 ' 

1249.4 

1296.2 

1310.7 

1549.9 



licnei'it 



Cost 



Not Cain 



488.3 ■ 


-- 454.4 


33.9 


444,6 


437.6 


7.0. 


414.8. ' 


hp. 8 


- 11.1' 


378.2 


I 

411.3 


- 33.1 


336.7 


/396.I 


- 5J9.4 


295.9 


/ 382.5 . 


- 86.5 


248.0 


/ 367.5 


-119.5 


180.6 


/ 348.0 


■ -r67..3 


168.4 


337.2 


-168.8) 


174.3 


323.0 


-148.7 


178.4 


307.0 


-128./6 


179.2 1 


273.1 


- 93/. 9 


179.2 


\ 253.2. 


- 7|!.0 


179.2 


\ 247.0 


- ^7.8 


179.2 


\l37.2 


42.0 
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Table 18. Benefits and Costs, Plan 3 

Price Elasticity = -l.o ^ 
Income Elasticity = 0.4 



i IICOIIK.- 

9-/032 
10,191 
11, 005 
12, 012 
13, 059 
14 , 004 
■ 15, 038 
16, 389 
17,133 
18,112 
19, 221 
21, 563 
22, 938 
23, 371 
30, 963 



Spend iiKi 

1516.5 

1516.5 

1516.5 

1476.9 

1393.8 

1333.7 

1275.3 

1208.3 

1208. 3 

1235.2 

1264.6 

1323.7 

1356. 6-- 

1366.7 

1516.5 



lionoCit 

666. 0 
587.3 
531.7 
461.4 
392.2 
331.7 
267.2 

"185.5 
169.5- 
171.9 
175.0 
182.7 
187.3 

' 188.7 
211.1 



Cost 

555.7 
552.0 
549.3 
546.1 
542 .7 
'539.6 
536.2 
531.9 
529 .5 
526.3 
522-.7 
515.1 
510.6 
509. 2 
484 .6 



Mot Gain 

110.3 
35.3 

- 17.7 

- 84.7 
-150;4 
-207.9 
-269.0 
-346.4 
-359.9 
-354.4 
-347.7 
-332.4 
-323.4 
-320.6 
-273. 5 
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to the foundation plan. On the other hand, if the state 
spends an amount per pupil equal to the expenditure of 
the richest district, all income groups, on the average, 
lose. Powcr-oqualizincj also helps the lower-middle sec- 
tion, of the population, under the plan in which the price 
oE education is raised to high income individuals." Undei* 
voriont 2b, whore the price is set equal to one for the 
richest town (income = 30,.693) and lowered proportionately 
for everyone else, the representative individual in every " 
sinj^-lo income class is hurt by the plan (see Table 14). The 
reason for this result is that the price change raises 
expenditure for all groups, including the upper middle-class, 
The additional taxes that the subsidies cause outweigh 
the gains for everyone. Since it may not be 'politically 
feasible to impose an excise tax on spending on education, 
the putcome suggested by Table 14 is worth careful notice. 

The comparison of the two plans appears relatively 
favorable to statewide financing. However, it should be' 
noted that what is being measured here is ba'sed on what 
appears to be the revealed tastes of a re presentative citi- 
zen in each income group, since statewide financing, 
unlike power-equalizing, does not allow citizens any_ vari- 
ation in the level of expenditure, it will impose lo'ssei; 
on those individuals whose tastes deviate more from the 
average than other individuals in their income class. Thus, 
it cannot be stated with confidence that the results favor 
statewide finance over power-equalizing. 

Using alternative income and price elasticity esti- 
mates of 0.4 and -1.0 gives more favorable results for both 
plans. The lower the income elasticity, the smaller is the 
-eost of i.T.posincj uniform expenditure on all groups. The 
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higher the price elasticity, t o smaller is tl'-e loss under 
state financing f rom a jdistortion of consumer preferences, 
since education and other goods are better substitutes for 
each other in the consumers' utility function. Further, 
I h'^ f.h.irp incrcM.so in expenditure for low-income groups 
P'»yiiic| ;;in.ii I tc-i>: share cjivois thorn much larger benefits 
for Plan 2 under the alternative elasticity assumptions. 
.However, power-equalizing with the price lowered to all 
groups still appears a poor plan under the alternative 
assumptions; it helps the very poor but hurts all income 
groups earning more than $9,000. 

The Mass^achusetts Plan appears to help the very poor 
and the very rich and to impose losses on all those in 
between. The explanation for this apparently odd result 
is found in the discontinuiries in the Massachusetts Plan. 
Costs are falling with higher income groups because state 
expenditure under the Plan is less than state expenditure 
under the assumed alternative Foundation Plan. In the ^ 
middle range, benefits are falling more rapidly than costs. 
However, the rate of decline in benefits with respect to 
income decreases when the lower limit of matching aid is 
reached and stops completely at the upper limit of reim- 
bursable expenditure. Thus, above $17,000 the relationship 
between the chaiige in gain' and the change in income reverses 
itself and become positive. The same is true -for the rela- 
tionship below a lower limit. In general, the gains and 
losses for the Massachusetts plan are moderate relative to 
the other proposals. The moderation is a direct result of 
the limits placed on the plan^ which prevent it from operating 
as a pure percentage-equali/lation plan. 

Finally, the yross benefit from statewide financincj is 
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always positive under tlKi high price-elasticity assumptions, 
and is positive for all income less than §35 , 000 ■ under the, 
assumption that price-elasticity is -.4. . In light of the 
discussion on measuring welfare gains of state expenditures 
pror,-tMiLo(l in this paper, this means that a family with the 
.iv.MM.K- i..::U':: I >„• its iiicomo clas.s would not wish to use 
the public schools under full state financing unless its 
income exceeded $35,000. In Massachusetts, in 1969, only 
5.6 percent of families had an income in excess of $25,000. 
Thus, thQ result lends credence to the econometric estimate 
in Chapter II which indicates that dropouts to private 
schools as a result. of decreased spending on local public 
education are not likely to be a statistically important 
phenomenon. 

In summary. Tables 9-18 show mixed results for the 
proposed reform plans. a power-equalizing plan setting 
price equal to one for the wealthiest group appears to 
cause net losses to all income classes.^ The other plans 
involve considerable redistribution with large losses for 
upper-middle income groups balanced by small gains to ^ 
the lower middle class. The magnitude of gains and losses 
is sensitive to variations in the estimated parameters, 
.although Plans lb and 2b appear unfavorable for all rea- 
sonable values of price and income elasticitiefs. Finally, 
the evidence shows that equalization of public school 
spending is not likely to cause large shifts to private 
schools . 

The main defect of the analysis in section C is that 
aid plans are based on per-student wealth which is not per-., 
fectly correlated with family income. 

Section I) presents less optimistic appraisals of the 
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t-oConn plans, using data on curront wealth; income and 
domocjiraphic composition of Massachusetts communities. 



D. lUMicfits and Costs of Reform Pl,-a.s 
with Present Residential Patterns 

This section presents estimates oi: the same plans 
estimated in part C for towns and cities in Massachusetts. 
Although the calculations assume perfect immobility, they 
are not irrelevant to a woric' where people can move. The 
first-round gains and Josses estimated below should bo 
reflected, in a world of mobility, in housing price changes 
in the towns and cities. Therefore, residents who are home- 
owners will receive once and for all gains (or losses) in 
wealth in accordance with the pattern of welfare changes 
measured here. However, predicted changes in community 
expenditure won't be stable if the composition 'of communi- 
ties changes. ^ 

For the niost- pare estimation of gains and lasses is 
carried out by the same procedures use J in section C for 
each plan. The important methodological differences are: 

1) All calcuJations are based on the demand for 
education equation estimated in Table 5, equation ( b . 4 ) . 

2) Desired expenditure for each town in the absence 
of a ref6rm plan is assumed to be equal to actual expendi- ' 
ture. This assumes that towns are currently not reacting 
to the Massachusetts Plan as if it were permanent. 1970 
data, in which no effect of marginal state aid was found, is 
used in th6 analysis. Price for each town, in the absence 
of state aid, is estimated to be the amount paid by local 
residents. Using the coefficients of eq. (5. /J), price is 
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set equal to (PCRES) ( . 16/. 38) . The elasticity of price 
with rospoct to the measured percent of pi-operty owned 
by residents is .16 in equation (5.4) if the coefficient 
of BURDEN is assumed equal to the price elasticity of 
douKind. Thou, the town's demand function is written as 
i: - ai' y, with "c" Llio incpmo elasticity of demand in 
equation (5.4) and "a" solved for by substituting in 
the above equation the town's values of E, P, and Y. 
Reform plans, by altering P and Y, then alter E in a pre- 
dictable way. 

3) Matching rates under the power-equalizing plans 
depend on the ratio T/T, rather than Y/Y, where T and T 
are equalized valuation per public school student and 
average equalization per public school student, respec- 
tively. Matching rates under the Massachusetts Plan 
depend on equalized value per student, public and private. 

4) Individual towns' per-studont share of the cost of 
statewide financing are proportional to both relative 
income and the relative population to "public student 
ratio. This reflects the fact that towns with a rela- 
tively low student to population ratio lose from stato- 
-wide financing, since their re .dents must pay taxes to 
support large numbers of students in other districts, 
while for the same reason towns with a 'high student to 
population ratio benefit. 

5) Benefits received from lump-sum aid to education 
for all towns are reduced in proportion to the fraction 
of initial expenditure already subsidized by outsiders. 
If the initial price to a town is .9, then the benefit 
from statewide assOmption of costs is .9 multiplied by 
state S[)c>ndincj. 
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6) For each plan, aggregate net gains are calculated 
by takiiKj a weighted average of the gains per student in 
each community. 

7) For each town, Federal Aid and Special-Purpose 
Stnto Aid arc sabliractod in calculating initial desired 
f'xpcnd Lturos. It is assumed that those programs are for 
Lho purijoso of special needs ond/or special projects in 
the separate communities and do not alter local expendi- 
ture. Further, it is assumed that Federal Aid and Special 
Purpose State Aid will be the same under all Plans includi 
the base plan. The analysis here is ir.eant to analyze the 
effects of plans promoting general redistribution of 
spending and not to comment on the merit of specific aid 
designed to meet special needs and/or extraordinary costs. 
TJie regressions presented in Table 5 of " Part II support 
the assumption that Federal and Special-Purpose Aid do not 
affect the level of local general-purpose expenditure. 

8-) In the Statewide Financing Plans, Federal Aid 
and Special-Purpose State Aid is also subtracted out in 
calculati- j mean and maximum expenditure levels. 

9) All benefits, costs", and net gf.ins are listed in 
por-sf.udent terms. 

Since income and tax base per student are not closely 
correlated, programs which subsidize low wealth per stu- 
dent towns do not necessarily help all low- income com- 
munities. For each plan, gains are r-^gressed on town 
characteristics to indicate the extent to which the plans 
may bo rodistributive by income class. 

Table 19 lists the towns and cities used in the 
sample. Table 20 shows the gains and losses to' each town 
from P]an la. 
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Table 19, List of Towns in Sample 



1* Abincjton 

2, Acton 

3 . Adams 

• Ay a warn 

AnK?sbury 

0* Amherst: 

7 . Andovor 

Arlincjton 

9. Athol 

10^ Attleboro 

11* Auburn 

12* Barnstable 

13. Bedford 

14. ' Bcllincjham 

Belmont 

16. BevcM"ly 

17. Billerica 
18-. Boston 

19. Bourne 

20. Braintrce 

21. Bridgewater 
22 • Brockton 

23. Brookline 

24. Burlinton 

25. Cambridge 

26. Canton 

27. Chelmsford 

28. Chelsea 

29. Chicopee 

30. Clinton 

31. Concord 

32. Danvors 

3 3. Dartmouth 

34. Dedham 

3 5. Dracut 

3 6. liiasthampton 

37. Hast Longmcadow 

38. Easton 

39. , Everett 

4 0. Fair haven 

41. Fall River 

42. r-M hnoul h 

43. Fitchburcj 

4 4 . Foxboroucjh 

4 5. Framincjham 

4 6. Franklin 

4 7 Gardner 

48.^ Gloucester 



A9. 


Gra f ton 


Q "7 


50. 


Greenf ip] rl 


Q O 


51. 


Hanover 


Q O 

y y ♦ 


52. 


Harvard 


"Inn 
1 (J U ♦ 


53. 


Haverhill 


i Ul . 


5A . 


nine ham 


102 • 


55. 


Holbrook 


103 . 


5G. 


Holdcn 


1\JH * 


57. 


HollisLon 


1 U D • 


58. 


Holyoke 


1 Ub • 


59. 


Hudson 


1 U / . 


60. 


Ipswich 


1 r\ o 
1 Oo • 


61. 


Lawrence 


1 uy . 


62. 


Leomins hpr 


Tin 
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A Striking result of Table 20 is that very few towns 
gain from Plan la, and those that do are not low-income 
towns. The average per-student loss from the plai. across 
all towns is $123.07. Towns that gain are mostly ..iddlo- 
inccno conununitios with high student to population ratios. 
. MO .:o,mnunil.ic,s receive Jnrqo gains. All of the cities 
«ul:for losses, ^omc of them of considerable magnitude. 
The cities lose because they have low student to popu- 
lation ratios and, in some cases, because expenditure in 
cities is higher than average statewide expenditure. 
Table 21 shows how gains .are distributed by town 
.characteristics. Equation (21.1) indicates that lowcr- 
mcome towns, on the average, do better under the plan 
-than higher income towns. However, the variance in income 
explains only 5 percent of the variance in net gains. 
Further, sotting GAINlA equal to zero in equation '( 21 . 1) 
yields a break-even income of only $685. Therefore, - 
the equation predicts losses for all income ' levels . ' 
Fquation (21.4) shows that low-expenditure towiTs-giiT'' 
more, than high-expenditure towns. Finally, equation 
(21.6) indicates a gain of $16.25 for every increase ol ' 
0.1 i. the student to population ratio. Lpw-income sub- 
urbd with many school children and little industry appear 
to fare best under the plan, while high-income cities, such 
as Brookline, are hurt the most, since in c),eneral the 
more, densely populated areas have lower incotne, the 
result is that most communities suffer moderate losses , 
Table 22 shows that Plan lb is much worse than la.' Only 
two towns gain u'nder Plan lb, a/id the losses for other 

towns arc m ifh in»-r.-^v .. . ^ ■ - 

ui.uiri. J.U. rne ioss Acr'^studont 

for the state is $331.58. Table 23 shows'tho distribution 
of gains under Plan lb by community characteristics. 
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Table 21. 

Distribution of '^ains by Town Characteristics 

Plan la 



l-:<|u.H ion (2 I . I ) : 

GAINIA = -6.031 - 0.0088 MENINC 
(0.14) (2.62) " 



R = 0.0510 F(l,128) = 6.873 



Equation (21.2) ; 

GAINIA = -4.262 - 0.0044 TAXSTD 
(0.18) (5.74) 



= 0.2051 F(l,128) = 33.018 



Equati on (21.3) 



GAINIA = 27.37 - 0 . 0 0 2j3fl]m!€— t)75^4rlv^^^ 



(5. 02) 

= 0. 4049 ' F(l/128) = 87. 081 

Equ ation (21.5) ; 



(8.25) 



R = .4857 F(3,26) = 39.659 



Equat ion (21.6) ; 

GAIN lA = -195._^3 - 0 0175 MENINC - 0.0020 TAXSTD . {^25, 6 BURDEN 
(:5.18) (6. 00) (1.74) ^ (10.11) 



..-2 

1^ = .5625 



F(3,126) = 54.001 
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Tabic 23. 

Distribution of Gains by Town CharactGristics 

Plan lb ■ 



K'Hi.iLioir (23.1 )J 

• GAIN ib = -427.7 + 0.0087 Mb^filMC 
(5.54) (1.48) 

= 0.0168 F(l,128) = 2.192 

Equation (23.2)1; 

GAIN lb = -191.6 - 0.0045- 
. "(4.43) (3.15) 

R^ = 0.;0717 F(l, 128) = 9.893 " 

Equation (23.3) ; ,' 

GAIN lb = -377.8 + 0.0185 MENINC - 0.006J TAXSTD 
(5.13) (3.08) (4.19) 

R = .1361 F(2,127) = 10.007 

Equation (23.4) ; 

GAIN ib = -^33 . 01 - 0.3336 EXPRST ' 
(0.35)^ (3.03) 

■ 2 ' ■ ■ 

• R = 0..0669 F(l,128) = 9.170 

Eciuation_(_2_3^^: .'^ 

'GAI^jHb = -135.9 |- 0.0356 MENINC - 0. 0034 TAXSTD - 0.C349 EXPRST 
" / .(1.54) I (5.20) (2.21) (4.39) 

"1 0|2506 F(3/126') = 14 .044 - 

Equat ion 2 3 . 6) : ■ 

GAIN lb = -795.9 - 0 010. MENINC - 0.0006 TAXSTD H 3 052 . 5 BURDEN 
(12.26) (2.00) (0.55) (11:03) 



r2 = 



603 Ff3,126) = 53.523 
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The computation- bf -the maxmum feasible pric<? for Plan 
2a is altorod from the coniputrtion ijT section C in two 
important ways. First, relative wealth per student 
rather than relative income is u^ed' in tha computations. 
The r..i .L;3 oC maximum wealth per student to mean ^-.'ealth 

• per .sLu.lenL is 2.816, compared to a value of 2.4C7 for 
the ratia cr£ maximum mean family income to statewide 
mean family income. Second, th6 ratio of RPJIIV to RPUB 
for every town is used in equation' (2-0), in place of the 
Stata average of the ratio RPRlV to RPUB. Both of these, 
changes lower the minimum value of the maximum feasible 
>rice, making the net subsidy required for a power-, 
equalizing plan with no-.town exercising the dropout- 
qption much, higher. • , ■ 

Table 24 shows that only a few towns gain from Plan 
2a and that the gains are very small compared with the 
losses absorbed by most of the other towns. The twenty 
towns with positive gains have an average income of 
13,257, compdred to an Average of i2,75l in the state* 
as a whole. The aggregate statewide gain -is -$1S^.7^ . " 
per student. Equation (25.1) in Table 25 khows a pattern 
of distributic of gains with respect- to income roughly 
the same as th pattern for statewide financing Plak la, - 
except that th . losses are slightly larger?" Equation 
(25.5) shows that gains Vary directly with expenditure 
and income, when wealt-h- Is held constant. . The biggest 

/gainers from power-equalizing are low-wealth communities . 
"with high incomes and a strong taste for educAtion; 
that is, suburbs with little industry and not'too many 
oxtrumely wealthy rosideni Cities in general -fare 
poorly under the power-equalizing plan. 
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TABLE- 24 



.1 : 



TOW:i IJ.'CCi'IE 



I.'.'iTIAL 
SP£!J:ii'!G 



bD.'EFIT 



COST 



STUDCIITS" . TAX BASE 
fiET G/>I.'! PER CAP ^_EERySTiJO£;;T . EFO 



3 

5 

6, 

a 
9 

■ 

■ 1 I 
1.2 
1 5 

" 

lf>' 
16 ' 
17 
. 15 
Iv " 

20 

21 "■ 

22 

2i 

?>; 

25 

26 

27 

2 c! 
- 29 

30 

3 r 

Ik 



12 '.50. 00 

10191.00 

1. 192.9.^0 

l^CO^r. 00' 

ic)v-;5.oo 

1 33>c.00 
1 C5V3. 00 
J 2r6>>.rc- 
1:152.00 
1 1 'O/!. 00 
1 '>A-2 6.CCi 
I U-'.o.OO 
71 2.3.00 
2vi6. 00 
iVoi.OO 
H 7 72. 00 

^V2 3-00~ 
1 00 
" 2 1675.0C"" 
'« 1 los . 00 
t i-rf's'. 00 
1 3-^„?2.':0 
"1 201 2.00" 

1 5«.3'1.GC 
" 1'to7?.00" 
?'^3?.00 

1 1 005 . 00 
21 -JbS.OO 
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Tablo' 25. 

Distribution of Gains By Town Characteristics 



. • *■ Plan ' 2a 



. 4 



Kfju.il i.on (25.1):- . >4 # . . - ■ 

GAIti 2a = -GG.5A - 0.0101 MENIt^C ^ 
^ .: _ (0.90.). , (1..8'1) , * , . 

= 0.250 'F(l,128) = 3.279 

Equation (25.2); 

GAIN 2a ^= 216.4 • 0.0147 TAXSTD 
^ ^ (13.83) (28.63) \ • ' - . 

= .8649 F(l,128) =.819.57 

' Equation (25.3) ; 

GAIN- 2a = 62.86 + 0.0152 MENINC - 0 . 0162. TAXSTD 
(2.85) ^ (8.46) (-36.13) 

..R^=.9136 F(2,127) = 671.181 • 

Equation (25. 4) ; , ' ' " . - 

GAIN 2a = 151.5 - 0.^3 079 EXPRST ' 
(1.72) (4.00) 

R^ = .1110 ■"f(1,128) = 15.985 " ' 

Equation (25.5); 

GAIN 2a = -7.609 + 0 0103 MENINC - 0.0170 TAXSTD + 0.1850 EXPRST 
(0.2^) -(4.99) . (36.67) (4.24) 

R^ = .9244 F(3.126) =513.317 



Equation. (25. 6) ; 



GAIN 2a = 30.37 + 0 0130 MENINC - 0.0158 TAXSTD + 237.18 BURDEN 
(1.13) (6.27) . (32.17) . (2.07) 

R .9164 F(3,I26) = 460.473 
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Table 26 shows the relationship between new exfjen-i 
?litur;o under- power-ecjualizirvg- and previous expertditurs. 
The cbefficierit of EXPRST in equation »'(26 . 1) shows that-:, 
with Wie^^income and ^srice elasticities e.stimated in (5.4) 
.oxpondituro undor the plan is , ppsitiveLy >><^rr<alab'od with • 
provion:: ox|iGndiLuro. Since 'provi6uV expendTiture is- not ' 
porCoctly correlated with wealth, and the aid ratio is 
based on per-student wealth, the correlation between 
nxP2a and EXPRST is far from e^act. . The coefficient 
attached to EXPRST in equation (26.1)' also indicates that 
the plan in general, ^reduces expenditure disparities. 

Table 27 shows that the losses from, power-equalizing 
are greater when price is set equal .to the ratio. of 
district wealth to maximum wealth. Under Plan 2b, only- 
four towns gain and the" average statewide loss is $302.16 
per student. * • 

Tables 'i's and 29 show the distribution of gains by 
twori characteristics and the distribution of expenditures', 
respectively. * 

^^^^ 3, the current Massachusetts Plan, is not an 
attractive plan to purists, since it appears like a 
patchwork version of percentagerequalization with limit- 
ations that don't allow the theoretical plan to work. 
Nonethel(?ss, the Massachusetts Plan appears to be the 
best of the plans .considered. The net loss per student 
in the state is only<»$28 . 60. In general. Plan 3 is, mildly 
favorable to low< income groups and does not hurt the big 
cities. The three biggest cities, Boston, Worcester and 
Springfield gain from plan 3 and lose from all the other 
plans. Table 30 shows the gains and losses for every town 
and city. ; . . 
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Table 2-"». 
liffoct of Plan 2a on Expenditures 
by Town Characceristic 

i;XP2o = Kxpondiburcs under P-lan 2a 

'- — 

jS quabibn (26.1) : 

EXP2a = 583.3 + 0.6620 EXPRST 
(7.84) (7-.69) 

= 0.3157 F(l,128) = 59. 044 ^ " 
Equabiori (26.2); 

EXP2a = 432.3 + 1.3374 EXPRST +-24r.-75 BURDEN 
, ^ (10.78) (24.84) (1.86) 

- 0.0077 MENINC - 0.013 5 TAXSTD 
(2.50) ■ X (24.52) 

2 ■ ' 

R = .8954 F(4,x25) = 267.441 



/ 

7 

93 



107 



T0'..'.'J inco:'.£'- 



z 

6 

■*7~ 
. H 
•9* 

10-- 
11 " 
{7 



BENEFIT 

I6?fi9.00^£ __6i:7.^^ 592.; 30 
00 * • 7^3.00 ~~"".5A-k'. 19 
.00 ' fi-ii. ,74 .-'5' ^6)i.^2 
y^pr^i\.0'd"""'(i.lb^ 7d 660. 77 

* 1 cx^-s . 0 J r*c.4 1 .V. 660. 73 

1 3:-- 3 0.00, -^/S.^.AS ■ 5 5o.7o 
.lC5'^3..0r-' ■63m..D4- ^"504. 07 



■UOt.6.00. — SlS.To -749.-a/f '- 

' 1.^152.00 7~" fc55".0-i 7.5*3. 23'" 

. t]3C6.0u"' 922. .U .264. }6' . 

* l4-""l 5A26. 00 ICOl ..,2*:5 1'6 7:-. 31"- 

IK • U. -.4.^,00 ..' 622 .'^3 669.41. 
, 15'"" 1 7 1 33 «00 :~~ • 9.^ :Ar2 365.. 53~ 
la /l-:9ot.0J - 7}.7f^'6'> ■5h..9o 

IT ^ 1 1 TiV'A.JiJ^'^ t&t». ^^.i■t•^"7>^i.,9j— 
l^ 1,07?2.0D 610.13 

9'=^-^>-2 1 .--p^D =--=vV5.0 .-3 5~^==^-5 9'^t72- t~ 
20 I 59«i't. 00 544. >e " - 5^.3. 31 " 

'■2-1--- -^a^i-tiO~^'\ilx-vi^~~'l b^, 63 

22 11169,00 790.37 '~6P4.64 . 

?3"'13Si{rV0p 1470. 93 44.9^~' 

24. 13o22.00 e-JoTlj 55?;65 
■ 5 5— 1 2C 1 2 . -^C" 1 i : 7 .'i;4'-"- 3 99.9^ — 



-Z6. .I50JS.O.O 



.-^12. If; 



4a0.4:} 

7 r? . 00 

646. 53 
510. 19' 



~>767. 74~ 

i_.?-c. .._i.i c -^5^ r 0 795.1 3 sir 
:n— * 2 1 55 1 .^(T — 1 1 or. 5ir™"-6-<-7-/f? 

32 131j6.0?i^ oij.o.67 642. 11 



COST • 

:>v07 

84,1.16 

839.37 
7: 8 5 7.72 
■';,093.65 
SS7.U2 
94^.53 
' a22.59 
-8-4 7.32 
S24.24 

£09-:- 8 3.. 
■~~6'37.6r" 
, -806.79 
■•iO?6".9 5 
"675'.;b-9 
.7Jj2.00' 
929.99. 
■-^734-7 3 V 
-6-36-7 7- 
T807.41" 

825.4^7 
713 6 5. 3 7"' 
■' 7d2.19' 
"1126.90' 
890.93."^ 
""■332.05^ 
I 8/0,16- 
■, 851.7 0'" 
'9-?orl-T> 



. /■ stuoe:;tSt' 

NET Cfim ^ P£>. CA? 

■0". 24- 

0. 30 
0.17 
0.22 ' 
0.16 
C.12 



T.AX B.ASE \ 
PER STUGENT 



EFO 




-3,63. 13 
■"-78-.07"~ 
-319. 36 
"■-14C.'C-i-~ 
-2-93-4-4-6-.- 
7-5.1:;"78~ 
-14G.83 * 
•1320. 43 — 
-•22 3 :56 , 



-7l 



61 95'^"^ 



-410. 45' 
' -^"60.05 
-223.61 
"-34i: 51" 



•17125.12"" 
22115. 7? 
"24225-. 85 
303 7'^. 57 
"19663..\)5" 
397 30 .01 
0':25^'32 9o3 .16" 
0 a 7... 3c 93 1.26 
■0.21' 16529.87 ~ 
- 0. 2i- . 8 992.. 67 ' 
0.2-4 '"20.2 79. 70 " 
0.24 57139.52 
p.2c:""-25029.'09'-~ 
C.2.i_ 12655 i 04 
0.17 .51193-:. 40' 
:0.21 2B-084%45 
.'0.29"".l-3.r40-.^S- 
..'O,-,!^ • ^1 246. 54 
"■G':3-2~~ 22 736'%7.7 

0.26 -31074 .-77— 
~0.2 5TT16'159.41-- 
.0.22 17 700 .75" 
"O.l.i"" 81 4.93 . 50 "* 
"0.23 "28043.95 
"0.10"~51 153 ;41-- 
0.22 40037. .33 v 



■''0-.-2a~15t52.47 
. 0.16 16701.11 



-. "0.18^. 17630". fl 




26014.66 
'35:'20.2"5" 



"85 3.16 
68-5.21 
745. C9 . 
6b5.96 
■■ 814.47 . 

S3 1.58 
"104 5.31 " 
931. 55 
6 32 .2 2 
834.91 — 
~ 354.19 
927.09 
1000.07 •"■ 

621.04 
" S-91.-S4 
_ 724.67^ ," 

. \ 93 1. 63 ■■ 
'840.56 ■ "■ 
-_-:e4 2_._09...^... 
607. 76' ■ 
795.. 09 
■■14"5 7. 39 ; 

89 6. 24 
■~1,31'9.02. * ' 

'907.89* 
"* 766.07 * 
• 796. 11 
■ 617.65 "■ 
791. 27 

^-no3.o4 .- 

— 68-5^1 — -■- 



'■1583^10 
1 145.70'' 
1202.93. 
I'"0r5.25" 
1 424,17 
1 llOiOl 
■ 1499.23 
1252.6=2,- 
i 182.26 ~ 
-197-2.9-l- 
1476.62 
107i.25 
■1 5-94-..A=.- 

12is.93- 
i 079.99 • 
1 105.35 
1-359.46 
H'31.92 
14*j-3-i80 
_12<35*i;6 



1^523-;'7'^~~ 
144 7.98 
1476.06 
1 367.82 - 
1595.02 
12jB:3S .. 
1459.33'- 
1AS2.S5 
lb27..l-l 
1242.93^ 
l-53-3..9_2 
1-3-50-..1-6 



Tc;;:{ nxc:^ 



:-7- r#x' 

♦'♦,0* ] .'^'5--= 



.00 
.00 
.'00 
.00 
.00 
.00 



- i;::7iAL 

- SPENDING 



7;>o. 7-) 

7"'C. 66' 



BC.'EFIT 



COST 



^j'O. 21* a?.0. 16 
"765.59~H"eL7.9%" 



MET GAI'I 

-22. 8o 
-'^63.25 



•>*-2 

'50~ 



ii 

: ? 

6.0 

62 
I -. ' 

'{ t 
t.V" 
c." 



V'iO.72 
"1C3;0. 
12741. 
14252. 
12:"47. 

1 0«7'l . 
" 1 2 o 6 4 . 

11145 . 

Ii5d7. 

12)ri-5.. 

1203=i. 

1 6 ?.4 c . 
"} iu -ii." 

141 Oh. 

1 ••.'"6 "• . CO 
'1027 7.00 

12043.00 



V705. 75 
7t'/.3l 

.•:-c~7a J^'.-4?- 



.00.. 

.00 
c.c 

00 
oO 

rr: ~ 
00" 
00 " 

.00 - 

ob ■ 

CO 

00"~ 

00 



^9,51. 72'- 
"—^£.4^.26 

70?. ^3*" 
fi2v. 3 7 

— 75r.?7- 
7/2.51 • 

■*: .53' 

. 764. 05,»- 
■ <}35.'i'' 
~77o2:iF 
' Pip. 23 



5G.'-4-04 J&674.66 -■66-.62^ 
5V0..<55 S54'^.92'^ ■-313.<;5'" 

6 72 . or -4 ■:-'*\.24 "-120.16 
fi77.7b ■ "~'^5ui. 85" 
a22.H6. -^•rl9o,.64 

79 

74.23^ -T27.S9 

t o 1 l-io""^ 0 . 5u~~r-5\; >.'5 

490^57 , ^'aa^.lO -"*-333.53' 

572.50 "f S64.3o" 

7 54.5') 
"6 20, CO 



6 / J . '..'r 
■\>95.00 

6-^^.K2i .„'. 822. H6. --•rl9o,. 

■ '-7 4^', .' 3 1 "?r~"6 93.10 -14 3 . 
r 2 .;52 - -■ 7 74 . 2 3^ -^2 7. 



S6- 
61.0.21 



■-29L. 77' 
-o3. 7.1 



923.0,3 ~7"-302-.1.3 
574.29 .^aoLS"? 5^257.05 

'6.4 7 ? 42 ~~~^c 3 5 . 91 -i 35 .^49 

^53.74- ' • 8 51.02 --39^.2 7 
■ ■ J 5.-> . 3 7 , ■ J=.9 5 .^.4 c - 30 . C 3 



£S. 13 
594.76" 
5 38. 7.S 

i>97:9r 



.1462.36 . -5 /4.1d 
" ■ 8i:9.53*" "-?.D4. 37' 



95. 



8 54.03 
329.'40' 
S56.-52 
324.17 



-ERIC 



Tap?TTro-o- 
l)902.cr- 
l'=221 .00 
2 293 5.00 
102-2.00 
1 24 5 A. CO 
■1.0^44.: rc 
I792-.0G 
13 0.->'t.00 




6 77. -10 . 
1 ■■ V OOol 4-?jf 

_ 407.^^,0^ I 8 60.46 
- *""lli:J_4^' 



-315.30, 

--i3i:4r 



^»^0-^47_ 
635j^41 
4.33:.L7_ 



1 



306.31 




-154 .39 



4 52.99 
862.71 
7 '36. 93 
54 5.-53 
6 74.70 
40.S.67' 
706.42 
569. 33' 



8 67:46 
■3t:'?.00*' 

971.04 
"864.44" 

639.37 

8 30.47 ■ 

8 or.. 20 
■874.55" 



-170. 90 

Z^f^3: 52 

-4i4':Tr 

-21.29 
-134. Co 
■"-313. 91" 
_-l64. 6 7 
.-471 ."SI" 
-151. 78 
■"-304. 6 7' 



STUDENTS TAX CASE 
PEP. GAP - PEP.. STU-:r:;T 

U.22 10 5o4.59 
0.23 39100.75 
~ C.2t i69'J3 .C6..: 

0.13 29792.03 
~ 0.23 ~'2-V207. 5£ " 
0.23 19 704.33 
■"■ 54413.92 ■ 
_24 32 5./»2_ 
"9306.40 
43 534 .-92 
~27 16 2 ,'43 - 

22395. 39 
*- 29771 .04 
lc495.C2 

"13204.02 "■ 
'27091 .94 , 
- 16 515 .59— 

33 569. 39 
■ It 122 .96 
25 90-9.92 
" 22 334.26 7 
23334.54 , 
.204 56 .95 
«23o'^37...44 
" 13~1B2 . 36""; 
-25313-.84 ' 

'. 1694.3. 3U' ' 

0.14 '.27233.73, 
■0.i9_25 729-. 75 
■"0.29 26 023. 13""" 
0.27 _ 2933>.23 _ 
"0117 '20167. 13' 
0.25 19625-^3 
■O.r.6 32627 .05""' 

0.27_ 30048.84 

'O.IS' 23057.61 



0.17 
0.19 
0.13 
» .0.23 

- 0.24 
"TO. 24' 
3.24 

— 0.15 
, 0.?1 

D : 2 3" 

. 0.19 

~ 0.31' 
O"". 06 

"".0.13 

c.2a 
^.o:-23- 



E.=0 

729.41 
717.06 
7«2.29 
777.24 

""704. 14 
73 3. 19 

; 9 51.86 
75 b.. 43 

" 793.70 " 
64 3,. 53 

~"761'. 31';- 
950.85 
£31.33 
.812.49' 

" 700.02 
c827. 20 
~ 749.41 - 
739.24 
.841. 53 
1117.94 
76 0,.,6 3 
933.21 
■"7F0.23 ■" 
212.75. 
951.00 
.620.45. 
'•733.89 
— 6? 9.-06-;- 
790.95 
64 2.79 
11 "■' 
.43 
'713.5.1 
724.92 
747.73 ' 
934. -72 
732. 34 



1613 . 93" 
963 .10 
146 5.94 
1 153.95 

11 3 7 : 1 5 

1290. 30 
1125.96 
1261 .01 ■ 
1325.54 
l,0ci 7. 2 b 



64 z. 
if^l. 
10^9. 



1532 .19 

1224.76 
1455.15 

1427.10 
1279.31 
1401.56 
1.124.06 
1513.99 
A 757, Zl 
1256..27 
140'3.jl6 
1 344.27 
1320.34 
1714. 4'2 
934. S 6 
1263.53 

-lr3-6-0-.-Oi — 

1220.71 
1014.03 
1 71 3.66 
154 3.02 
l,23aC>0>J 
123 ^.,5 5 
1076.73 
1463.49 
1205.0 3 



1^ 



-111 



TOiCN KiCCilE 



..STUDENTS 



PER CAP 



7j" 

7..V~ 
'7^'c 

"■77 

■7 5 
s - 

••'=0 

d") ~" 
•>7< " 

91""" 
v.: 

92 " 

<:•'.> 

V7' 



"11 7ca.00 

ri. :.-)■ 

) 3^ JO . 00 

"1 i''2^?.r,:. 
""un 5.0} 

I c 725. 00 
_ 90-3?. "00 
10 77-V.GO" 
I 0.00 
■"^ ^f -'./.. 00" 

■■l?3l;.00; 

llo'<7.00 
' 104-'.-!,00" 

l.<26f;."oo 
"i?=ii .Co* 

109?6.00 
10c-7i . 00 

.1.16 'o. jo" 
11 7. 'COO 
3 C.-o-j.O) 



1:11 1.00 

99 ""') 
IOj lAaH.'OO 
it' l " 13*0 J-.. 00" 

"10s " "10777. 00" 
lOA i?322.j5 _ 
IC D IA731. 00 ■ 

■)0'-) 12660.00 





TAX CASE 

T£n^UDE"::f 



44134 . 14 
1970a . 30 
22116.. 70 
"2oSc4.56" 
2564c . np, 
■26007.29" 
19 36,3. 75 
2 7 5v3. Co " 
184 79.36 
5d129,04~ 
26677.66 
39 395.91 " 
24562. 85 
' 24920.71"" 
40037.47 
2,0 A 53. 7 J • 
30194. 33' 
■35352.37 
21 968. 97_ 
"19473.53 
13131. 94_ 
26213. 54' 
11 502 .50 _ 
29055. S4. 
-75463. 56 _ 
13119.71 
25306 . 96__ 
52 50i. 13 
27727.0 9 — 



E?0 

93 7.33 
©06.56 
_ S57.71 
796.53 
c66. 12 
~ 6-:4.09 
, 650.29 
7 7 5. 6-4 
752.-07 
"iC06.63 
^372.03 
1007. 22- 
765^53 
■ '724.24 
1226.39 
310. 56 

941. Lo : 

7 6 7.- 10 
7C3.07 
734.49 
341.93 
846. 51 
772.36 
737.94 
ob'5.81 
631.69 « 
8S8.51 ■'■ 
"S03. 78 



EPl • 

1201 .39 
1060.13 
1434. IC 
1 202.24 
1367.99 
1090.44 
-1144.29 
1 iVl .05 
1346.32 
11 -04. 85. 
1352.77 
1342.^0-' 
1229.23 
1156.64 
1632;95 
1396.61 
3. 3 7 o . J t> 
1093:. 93 - 
1136.96 
1-3 7 7^45 - 
1.519^.43 ■ 
1325.56 
•1660.33 
•1 110.95 
840.60 
1230.. 56 • 
14ir.-33 
96 3.91 



7'^.5..83 
8 79.50 



'17567 .95' 
25710. H9 
26314. /t3 
16237 . 20 
35550.6-3-" 
33016.41 
21256.44 
23401. 53 



912. 14 1370.^13 



836.95 
8-11 .43 
831. 77 
750. 3.1 
«c6. 29 
779.60 
795.02 
876.. 85 



1 5*2 3.?. 3..' 
12o0.42. 
r300.fJ5 ■ 
14-1Z.76._:. 
1224.23 
1117.53 J 
1349.71 
1437.39 



113 



-T 0:.',1 



■ if>cc::£ 



l:;iTIAL 

spe:,"dk:c 



Bci^EFIT 



COST 



NET GAi;,' 



STL'DE'.'TS 
PER CAP 



T/-X CASE" 
PER STUDE.'iT 



E?0 



-EPi 



10? 

11 1 

11:. 
I 14 

1: J 
117 
. l;i 
1 } 
•20 
121 

1 -i 

..«.«>/ 

1?3 
•12- 

;}5 

l3o- 
!-r7 
1 ; .5 
12^ ■ 
150 

131 
'1 "'T 
] 33" 

: ?A 

1j7 

\ ? 

13 9~ 
1-0 '■ 

.U: 

1^3' 



16isl. CC 
1 3'70?. 00 

1 1-26.00 
12010. 00 
10-55.00 
I 3cl2.00 

1 65o5 
1781V 
1C92 3 
105^1 
_l?^nA. 0 ) 
? 3l-' v. 0"0' 

:rA^?v.oo 

1 ?lv2.0<- 
- 95 77. JO 
1 20 > 7. 00 

1 <;7,"-v. :r 

10227.00 
00 



2 s)^^ ^ 



i 3"i.i3. 0 J 
1 15.->c.00 
l?.Ao7.CC' 
iv->-?1.00 
.1 202'^. 00 ~ 

12712. DO" 
1 1722.00 
1 49o.'^.00 
1220-V.OO 

'i~?7r..:.-- 

} 2-'o- . 00 
1 250p. 00 
li321.CG 
103^7.00 



ic 




1 mOO. 74 
■ ■ G30. 73 

1 7a 
6 52. 10 
754.54 

■■ c 73.6 0 
7b7. 22 

720. fi4 
'62 3.14 
'542.36 
613.93 



2C5 39.50 
23013 .04 
47097.0V' 
2^617.44 
30co4 . 64 
19506 . 79 
21432 . 23 
30295.67 
^16990 .35" 
'84 2 35, 13 
36191 .84 ' 
30130.91 
23349.13 ■ 
130il .Gl_ 
32063. 72 
. 26 174. 79 
" 34od6 .41' 
35647 .89 
•3793S.50 
26268 .61 
40553.34 
43 958.35 
23205.50 ■ 
21 222. 89 
1.8 301 .06 " 
41233.38 
"42 095 .75 " 
361-25.8 7 
"26875.61" 
^1 245.64 
22909:59 ■ 
'24 3 do. 4 3 

5219.39'" 
24 766.06 
21996.65"' 
21037.96" 



ICC 4. 16 

766.40 

7^3.07 
.752 .72 
6,-3.91 
742 , 55_ 
7r.A. 53 
55X.49 
71C>2( 
S79 .49^ 
" 1104.43 
756.95^ 
687. 78 
_ 674.41 
. 830. 57 " 
• 956.73 
797. 93, 
712.41 
~1004. 34 
1121. -69 
651 . 36 
1256.37 ■ 
912.34 
772.35 
6 51.41 
1402. 21 

1014. -59 
' 659.53 
753. 32 
■ 8 72-"33 V 

786. 36 
'1064. 29 
717. 13 
621,47 
939,62 . 
"810.62.% 



.■7 0 
.9 7 
I44 
.76 
.35 



I 733.90 
1261 .91 
929 .15 
1257. ?0 
10)5.76 
13:2.95 
1227.78 
1255.93 
1314 . 13 
379 .49 
1528. 14 
1123.79- 
1 126.2 5 
1 382, 
..1203 
1499: 
1 1 1 9 , 
959 , 
.•1 364 .69 
1 75 5.46 
862-.64 
1613.19 
1-497.52 
1 512 .01 
I 531. C6 , 
1345.30 ' 
1105 
r4T4 
1069.72 
1279.17 
14 3"8.9 3 
12S6.34 
14s3.C9 
1 14^ .10 
1376.39 
1600.09 
1010.76 



33 

76" 



114 



115 



Table 28 



Distribution of Gains 



by" Town Characteristics' 



PlMn 2b 



l::qucitlon (27.1) ; 

GAIN 22 = -23.1.7 - 0.0058 llEMINC 
(3.11) (1.02) ' " 



R = .0081 
. Equation (27.2); 



F(L,128) = 1.040 



GAIN 22 = 71.81 - 0.0135 TAXSTD- 

(3.09) . (17.70) 1 ■■ , ■ ■ 

" 'R^=..7099 F(l,l28) = 313^171 ' » 

Equation (27.3); ' " . ' _ 

GAIN 22 =.-109.9 +0.0180 MENINC - 0.0153 TAXSTD " 

. - ^^'^U ^^'-^^^ .(20:89) r' ^^-i- ' 

=T|763 'F(2.127)= 220.397 - • 

Equation~T27.4) • , ■ ■ - ^ 

GAIN 22 = 59.43 - 0.4297 EXPKST ^ 

(0.67) (4.18) . 

^ = .1201 F(l,128) = 17.475 
Equation (27.5); 

. GAIN 22 = -102 3 + 0 018G MENINC - 0.0152 TAXSTD - 0.0200 EXPRST 
(2.21) ■ (5.18; ■ (18.76) (0.26) 

2 " ' - 

R = .7765 ' F(3,126) = 145.878 

Equation (27> 6) ; ' ' ■ 

GAIN 22 = -3liH + 0.0041 MENINC - 0.0125 TAXSTD + 1488.6 BURDEN > 
(9.86) \ (1.68) (21.56) (10.97) 

= .8856X ^(3,126) = 325.227 



Table 29. 
Effect of Plan 2b on Expenditures 
by Town Characteristic 

EXP 2b = Expenditures under Pl^n 2b 



K<juaLi,on (2B.1); 

•\ » 

EXP 2b = 675.2 + 0.7713 EXPRST 
. • X (7.83) (7.73) 

= .3183 F(l,128) = 55.770 
Equation „128.. 2) i ' 

-EXP 2b = 498.7 + 1.5544 EXPRST + 297.75 BURDEN 
. - • (10.73) ' (24.92) (1.91) , 

/ ' r 0.0090 MENINC r 0.0156 TAXSTD 

(2.61> . . (24.49) 

■ . ' . = .8956, F(4,125) = 268.185 



99 



117 



TABLE 



30 



Tc: 



,1*1 



I:;co::e 



, INITIAL 

s?e:;dii:g 



be:!Efit 



c-esT 



NET GAI.'! 



STUOE.'.'TS 
PER CAP 



TAX BASE ■ 
PEP. STUCt:;T 



■EPO 



1 


l2"^'5e."C(5 


. . ? 

3 


Ic 3 = 9.00 
10 1^1. 00 




11 CO 


C 






KGOft.OO' 


~ 7 




fi 


1353.'. CO 


. 9 


105-~>i.C0 


10 


120.'ii:.00 


1 1 


12152-00 


12 


li'3C 6. CO 


~\ ? " 


' 1 5-2'^ . 0^ ' 


14 


il^4S. CO 


mi 

15 


171 3?. 00' 


16 


.1?9')6.CC 


"17 


11 7<.5.CO 




1077?. OD 


-ic;--- 


o^.??.0J 


2j0«v l?9<?i.0D 
2i \ll675.00 


22 


111 CO 


?-3 


1 <?.^?ri. 00 


2^ 


1?^.2 2.CQ i 


"25~ 


"1:012.00" 


2i 


1 5O3.S.C0 


27 


1-O72.00 ' 


2r, 


9^32-CO 


2? 


1052&.C0 




11 GC5iC0 


"31"' 


■31563. CO" 


32 


13126.00 



C 

ft ? 7 
6 c. 5 

~i04c 

" 6 3-'i 
P3-.§, 
S?:. 
9 3?. 

"■iCCl . 

_ 622- 

727. 
66: . 
_935. 

e-0. 

7Vr;. 
"i4 7C. 

T32 7. 

= 12. 
"767. 

7f>n. 
"620. 

7''o. 
T107. 



,^'9 
.54 
.00 
. 74 
-73. 
. 36 
-4<;' 
-45 
. 24 
-46 
.05 
. 16 
.25" 
.63 
. 13" 
.76 
. -59" 
.24 
. D5~ 
53 
33 ■ 
37 
93 ■ 
13 
8-^ 
IS 
74 " 
78 
63" 
13 
51"" 
67 



5rt5.^7 
__ 332. 7i 

367.25 

160. 73 
" 4Sf1.27 

101 .'iQ 
~r6?..<^3' 

1.50. 76 
■■ 333. .^53 

561. m 
"47Q./.5 

122.37- 
~2'-? . 33 ' 

521.3=^ 
"'13-.. 45' 
_270.08 

432 .90" 
.476 i 4-6 
~1«5.Z5 ■ 

197. 15 

4 94.39." 
'i45,19 
■■ J 20.52 

199. 42 
~ 9C.34~ 

126.46 
"553. 

511. .90. 
■ 3F.0.a7" 

4.13.67 
"110. 26~ 
'346.11 
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Table 31 shows that the relationship between gains 
and town income is the same mildly, redistributive^ relation 
~Uhat exists for the other iSlans, with the^ exception that 

• the breakeven level for -Plan 3 is ^9,272. Welfare gain's 
aro'complotoly uncorrolated with current expenditure. 
l-'inally,» equation, (31.6) shows that the gains' from' -Plan 

_3 are neyaU.voly related to the student-population'^^atio/ 
' holding wealth and income constant: The realon for tfeis-^ 
resuU is that state expenditure uHder .Plaif. 3 is lower^than 

• sEate expenditure under a-^ mihimum%fouridation plan.- Th,e • • 
, resulting lower state stiare of financing helps, those to^s 

with a lo-wer student-population ratio, , . 

'*FinallyA Table 32 shqws the, correUtion .between gJln"^ , 
u.nd-r aU-five'-'pla'ns with each other' and" Vith, city sifee. ' 
i\l though the- gains^ from power-equalizing axe not -eorreiaied'. 
with c££y size, power.=-equalizing* leaves, cities in a wors^ 
position in absoluti terms, ^since the^ average community. ' 
suffers a net loss. The Ma's&achusetts, Plari helps cities J 
.relative to small towiTS-b#c-a Jse" of tlVte provision that the 
.aid* ratio be ..based pn wealth per , stud e^Vit, rather than wealth 
perr public scho<yl stude'nt. in Massachusetts^' the big, 
cities, with their large numbers of Catholics, and high 



incidence of families on welfare,, have- relatively more 

private slchool- pupils than the suburbs and' small -towns. 

In conclusion, all the plans with the exception of 
Plan 3 leave almost all of the t6wns and cities worse off, 
and, in general, reduce the welfare of .resi'dents of . low- 
income commuhities and big cit.ies. Low-income residents' 
suffer bejia'ise the. relative per-student we'a'lth in 'the 
communities in which thdy reside is-.no,t sufficiently low 
to ontitle them,, to benefits large enougli to'outweiqh the - 



104 



126 



. - . Table 31. ; 
Distributidn of Gains. by Characteristics 

Plan 3 ... 



Eq uation -(31.1) ; - 

GAIN 3 = 9 5.50 - 0.0103 MENINC 
(1.79) (2.55) 

- • -2^-' - ■ 

.Rlr-.-..Q482-_,i F (1,128) = 6.485 



Equation .'(31.2 ). : 



GAIN 3 = 127.5 - 0 . 0059.>.tXxSTD 
(4.68) (6.56) 

= .2516 ■ -Fd, 128). = 43.022 • 
Equation (31.3); ' - ' ^ ,. " , 

GAIN 3 =.141.4^- 0.0014 MENINC - 0.0057 TAXSTD 
(2.94) (0.35) (5.-89) ' 

= .2523 F(2,127) =-21.425 ; , 

Equation ( 31.4) ; - ■ 

— t 

V • . 

■ '"GAIN> 3 =■ -27.45 - 0.0108 EXPRST 

. ■ (0.40) (0.14) ' • • 

- . R^ = ..0001 F ^1,128) = q,,018 
Egnntion m . 



GAIN 3 = -59'.84 - 0.0156 MENINC + 0V5-283 EXPRSt'- 0.0081 TAXSTD 
(1.09) (3..67) ' . (5.88) (8.48) 

. ■ ' ■ .R^ = .4131 F(3,126) = 29.568 .' ^ - ■ 

Equation (31. g);. ' ' " " * - 

GAIN 3 = 3-86.5 + 0.0154 MENINC - 0..0090 iTAXSTD - 1789. 6 BURDEN ' 
(8.37) (.4.30) (10.71) (9. 09) ' • 

R^ = .5482 F(3,126) = 50.970 ,* * 
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• Table 3-2 ^ " 

•Carrelation- Matrix of Gains for All Five Plans wdth Population Size 
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1. 0000 
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Gain 2a 


. 0.5065 


6..3999 


1.. 0000 


0.9429 
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Gain- 2b 
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0.9429 


l-,0000~ 


0.2421 


Gain 3 ^ 


■ -0.1383 


-0.2892, 


0.4702 


0.2421 


. 1.0000 
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-0.2791 


-0.3303 


0.0425 


-0.0718 ' 


. 0.3259 



People 
-0^2791 , 
-0.3303 

o:o.;25-.. , 

i 

-0.0718 7. 
0.3259 ■> - 



1.0000 
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posit,- ■ "^^Ithyj ■ . "duced fu^^er 

^■^"caSional f,- ""^i- be / " ^='"«tio„. .• - 

"--^ Of eioa : " ^° ^"o^ 

"^^^^^ae ;-o.e f,.o.aWe to " rr,"" '^-^ 

' ^/i-a., ,„o soloeToT^'"^"^^"^- 
Of this, secu^^ °^ possible m ". 

^-"^ate U3e7h '"^'^^ " absolute ' 

^"^■-aj:rr:r- " "-^^ ^= '^e case r """-"^ 

appropriate aUern.. ^ ""''^«=Wn,ated ' 

*i=h localit foundation pl, ^"""^^ '"e 
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,^ -"ini*™ tax effor! ""^ ^^Po^e on th! 

Plan is. , ^"ort. Uset>ftlief, on themselves ■ ' 

favtrrabie to ^itie ' ,: r,'""' ^--"^on 
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. Hence, usi-ng the alternative as the base plan- wouM make 
. the .losses to cities from the refoifm plans even greater " 
than the losses measured here. 

VI. Conclusions - 



Variations in ednra j.4^aaj^expeTia ature among igjocal 



towns and -cities in Massachusetts are explained Lll^by 
variations in income and tlie- price of educatieft/ The' 
best estimatlsaf the i.ncorne find price eWigities of 
demand for education are in the neighborhood of 0.6 ai^d 
-0.4. It is likely that the- absolutS ^^lue'bf the price 
elasticity "is biased downwards. Private , school enrollment 
appears to be unaffected by changes in expenditure on 
public education. Further, the net effect of an incraesed 
propensity to attend, private schools on public school 
expenditure also appears to, be negligible. 

Applying, the standard tecBniques of welfare economics 
and benefit-cost analysis ^with^he best estimates of the 
demand equation for education, it is Jfound that, the costs 
'outweigh the benefits for most of the reform plans con- 
sidered. Statewide financing and power-equalizing appear 
_ to reduce we afare-f-or-a^iosir^-l-l-t owns and do not prov"id7~ 
net benefits to low-income communities or to cities.- 
The current Massachusetts Plan, if fully financed with its 
current legal restrictions, redistributes welfare only 
slightly with a very small net loss and improves the welfa 
of residents of the largest central cities. 

The methods used here can be used to estimate the 
gains • and losses by town and/or income group\^br other 
educational finance plans, or fo? .-different variants of the 
plans analyzed here. 
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• 

■ \ 


* 

■ ,t- 




• 


' The results of this study would be improved if, more . 5^ 


• 


confidence -could be placed in the estimate of the price 
elasticity 'of demand for public education. Further re- 
search in this area, .perhaps using data "from other states^ 
woulQ be useful. The results' do indicate a need, for great ' J 
coubion in adoptinu-ro^o^ulans ^h-t rh pu^pr^^r rediltribute ' ' . 


: 


educational expenditure. As demonstrated hfere, it is- 
quito within the realm of possibility*that such plans may 
reduce the welf arej bf all segments of 'the population. 
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Appendix: * Construction »f Variables 

This Afrpendi-x provides further "explanation of the 
construction of^jSome of the variables which were defined 
in Table 2. ' " ' ? 



1) LSBL0C2: , ^ 

dis 



..L|BL0C2" is the .-portion of ^Ghapte,r 7 0 aid whic^. a 
istrict -fan treat ^s- untied additional income.!'!/ the " 
district is- spending less than .HQ pefcen):. of. ayerlge 
reifabursable expenditur-es 'in the state, ;JLSBL0C2 is ' T^ i 
;,e<jual to the 'product'of the matching rate for the distript ' 
and-ao percent of average reimbursable expenditures. " 
The matching rate is a function .of " the districtls wealth 
■per student. ^ All^ districts- will receive, matching aid 
.based on at least' eight percent . of relmbi^r'sable expenditures 
\accor(ilng to.the Massachusetts laws. -If ' the "district is 
spendihg more thah-aiQ percent of the average ';77imbur sable 
expenditures,then the product of the matching. rate and 110 
percent of expenditures ' is^ the lump-,sum component .of add. - 



\ 



2) SEACAP: , ' ' • . • 
, Sfe'ACAP is the ^value of seasonal "homes per capita. • it*^ 

is -c-omputed by multiplS^ing the -number of .seasonal units '"^ 
in a district b/ the median' value' of : homes \h the district," 
and. then dividing by population.' Direct data'givi=ng the 
value- of the seasonal units^themselves does not sexist. 
The: source of .the housing data is the U.S. Census of ^ . . • ' 
Housing for Massachusetts . * " 

- ' - - • , 

3) BUSCAP: ' - . , 

BtfeCAP is a crude estimate of the value of business 
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P^r capita. It was "calculated ih the "following 
manner. First,, g v^lue of business figure for the 
entire state was supplied by Massachusetts Taxpayers' , 
and^'the ratio. of busin'ess v?.lue to.total state 
omploymopt was computed.' Then, it was assumed that 
the- raj;io of business property /valuec|:o employment was 
the same ineyery town. The employment figures (source: 
U,S.-Cc>nsus ) moasurd number ,of jeople employed 'in. enter- 
prises in the town, not' nu^nber*?f local residents em- : 
ployed. The computed 'busihess value figures are then ' 
divided by popifla|Lon to obtain business>alue per., 
.capita. , . 



4) PCRES: 



PCR'ES was calculated usinV the formula 



. ' Pcf^EP 0= - ■ AVALUE- + H VALUE ' ■ 

AVAJ^Uli + HVALUE + SVALUE + BVALUE -(A . 1 ) 

4 * 

^ wh^re AVALUE = vaiue of apartments, ' HVALUE = value 

of owner-occupied h9mes, ^SVALUE = value of .-seasonal' ' ' 
hdmes, and BVALUE = estimated value of business property. 
-If seasonal homes and business pro:^.c;rty are all d.wned . 
by. residents of othe^^communities , PCRES as computed"' 
an (A.1) provides an^estimate of the fraction of pro-.' 
perty owned by.^ local residents. SVALUE and -BVALUE are ' 
computed as described above.. AVA^JE is computed by mq^ti 
plying the annual rental... of all apartments estimated 
from Censlis data by five.' (it is .assumed that annual 
rental of an apartment is', on the average,, equal to' one- 
fifth of the value of the .a'partmen t . ) HVALUE is obtained 
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directly from -.the Census by dividing the value of.'- 
homes measured -by tlie* fraction of homes used to' 
compute the Census figure. . ' ■ ' 

PORES 3.S thu^ a crude measure of percent of 
property qwne'd by residents. However, PORES, ' SEACAP 
and lJUSCAP have' significant' coefficients and the * 
thcoVctically correct signs in the regression equa- 
tions. The coefficient of.PCRES in Equation (5.4) 
should only -be thought of as the coefficient of the 
measured- variable used here. But it is legitimate to 
used the estimated coefficient in combination with the 
estimated price elasticity to infer the 'effect of mea- 
sured PORES on the price of education. 

'5) ' RESASS:_ ' . ' 

RBSASS is another series measuring the percent of 
property owned by" residents, it was supplied to the autho 
by Andre Daniere and comes from data collected in the 
Governor's office in Massachusetts. RESASS dqes_^npj:_w£)rk 
as well in the regressions as PORES. There are two pos- 
sible reasons for this: ' ■ 

^ i) Under Massachusetts- law, the tax rates imposed 
on business and residential property must be the same. 
Towns that wish to make the effective rates different can 
do so by using different assessment ratios for different 
kinds of property. While the state figures on total 
property value are supposed to adjust for differences in 
average assessment ratio across towns, the figures on the 
fraction of assessed value from one type of property may 
be" a poor measure of the fraction of actual value of that * 
Property. The latter is the relevant variable. 
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' ii) Even if accurate figures for businers value were 
available, it is possible th^t the employment figure is" 
a better measure of the "exploitability"' of local businesses. 
The value of business is itself sensitive to tax rates for 
. educational ejtpenditures even if businesses don't move. 
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